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^SLiif jl^V'HaJ—i. 

f*5U SoiOaJt S^jilli : JjW pjaJI 

• • • <■ ^jiill SjSUJI <y» I* : £>\J\ J«»iJ| 

*aMJi SjJdaJI Sjjlll 3S>w 5JT : jjjcaUJI J^aiJI 

• * * • JjV» ^Vi«J) 



^A Jj < 4uli <Ujjr"t» *j«5 J^a Cuiui l^Jli : ^3Uil ^j*JI 
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«£il 



4Jt 



fcj ^f 

JaII^S AjjJl, U^i* iij^aij) .-^HJI J^aiJI 



JJ4L41 



3j*«JI 



iuUSJI Ajj. 



-Uif 



l^jj^L cijj^ (jjjU uJe^l : (^alill J*=iJI 

u «.olri..ll lU?JI AjJSu I £j| _>JI Jj-aUl 

Jul JJoS M ^LUll j*tU.V: jAt „llill J*-^ 
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fci ^ 



^lc oU.j^ : Y (jLiLJI jJ»L^1 : j^it cJtUI J«£ll 
4 «UI 

3j.«.uti oUUI : V obLJI j^Luii : jit £jIjJI Jj^aJI 



iatljJa. 



^1 



"if a^jI : i (jLI jJI jakl— ju«i : jit (juaIaJI Jj_aiJI 

Lurnt dljj (jjJL)AJ_j c l<AA |JxS (j JJut-Ji.nJ 

jjljLul {_^a i_ijjjiLaJt a jlc. (jujjjj : jic- (jjijLjJI JjLaiJI 
^jV; J , *-\ J Lf^^i (Ji^ : S^- £jLuJI J— »*J1 

f-<&l : (j^aL-iJI *j. 

• SjI^I _ 4^11 _ a^^JI : jyvl JwJJI 

Jl J — *i. V I iU : <jjl . lw» : ^ilill J^l 

IjlUil «slli» oil! UIj : illiJI J^oJI 

• • 4_ijJI ^1^1 — „! : p\J\ J^l 

jij-ilJ. oLujJfj p-(_gijl in'll Cilfl.it;) II : (_>uJkLaJI Jjuaill 

(j^&iAJI ,Jj^JIj a. Kjv^J I Lj»jji : (jjijLuJI Jj^aiJI 
J ^iLL 



uj — *JJi (jj^jf*' : JjVI Jj-aiJI 

? ^jjSjxaVI JLkj\ll u* jj> fi Ja : yjllll J«JJI 

* J\ *Jj |lI ^ tf T : cJllll J.,, It<t gj| 

• 4jjl j^jJJ ilii^UI A.dA. II : fJjJI Jj^l 

* ♦ ! (jUU LI Sjjl^iJI : (j^UJI J«»ilf 
jj^I tti**j SjU.Ij ^.jill : (j^jLJI Jwxill 

JijUl tf>_J£U ' j^Sill tfj — -41 = (>lill J-AH 
*^j , „ -**j (jiill j^ulll : g-u.ll]! J^oJJT 
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• • ■ jSI _p V < <2S ^ : ji*. ^lill J*^iil 

S ULu < jtiwiAtil 4jkia» U loA : jit itJilUl Jjuaill 
<Lcl *u , c JI 4juiUuJI ^i ilj—a. 
(jjiUJI I'llflJ *JJ>II fkJAJJ La jit : j&c j-)l_>J( Jintll 

I *<■■-» M». <_jb.il I ,^5 : j&c y^iUJI J ..-.a 1 1 
*-»j1 (^a <Ajku : jit (jjijLuJl Jn-iUI 
AjiAill Slabuij 4jSjjji.VI *3jjJ=JI : j&s. j^LuJl Ji^ill 

• * jjSJI u^**^ cr* <jj^i* ill : j&c- (>*liJI J-"f *■!! 

i. n.^ill L»oi ^ : j^ic ^uLlJI J.r.il) 

• •* Jii-i „,tb 

I^j^l r U p t J-Ijj : JjVI J^-ill 

• * A_i^wjjI^jjj-uV I AjjuijjxJI uUjj ' olLdl Jjuaill 

ijS!ji»VI £talii-»JI (j-a Aj4jL*Ju-uI : J^ljJI J-"3*M 
JjJl^L C.I jib < JaiXll ^-wu-JI j> : o-aUJI J*-**!! 

• jj iJlj JbLAll : o-al—iJI J^__ll 

(Si v*Jll Aajijj-4 ,-i|a yl-"l <Lu^jvaJI oUj'm(-i*>II : 1 j-^X* 

( SjllLj, Sliltj <Ujjja_i 5j£p. fJu ) : (_J j. -vU 

(jjuiLiJI JjaJI ujmLJ 5»«x111j lifcssjJI oUjj : a tJaJ* 

•■.••• oUvlla bcJll (_»ijjAli : j» (3»J* 

oUlj — =d* : j 3*i* 

i SpI_>SJI 0* ay>>U i_j^ : 3 3*1* 
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<2jisJI . ( IVIT — 1 *U "\ ) , j ■'"■ „ ' '.'.' V J-" (4^4^ AlJ^J J^- J' M— ^ 
tiijti C ^jJjiJI ^i— J ill SjjUel* i>> ft 'jJ O^J <-^ ' CjH^' JJaiJl 

4cljj4.£j| 4. ,Ai< l$-in .A^JjJl _jhLi_i Ql £}* (J. rial *,c^ J 4jl LftJljj Jaj 

* *1 .A nil &,ijb «■.! rt*T*\ 1 . ft .yil ] * 

■j-jkij i Aula. ^ jllil 0_J«J »j5|dl UltSj < £jjS <Sili _^3 

e^kcl 4-w j -.11 ta^ Uj^pi, ^UJI fjLc ^jiiLUI o^ > *V A 1 

*ja.>, SjLc J 4jljai.l [llj ji jit, i « jj-^UJI Jjtvll » ,j\ jie 
* *t£* t£ 13^* J^J *(^ J^ *-*J<" 3IT • 1.1a. <kj_jjj 
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Jjj, Si\"t .1 <k_L». j ^liVi.n^l *L£.iJl jljj A=>.1 ,j» OJ^° £_^-^' 
J_iaJI olJ ^.i oUL_*JI cUl^JI {£^1j ' {LjLJLfcajU * <Ul Jjl-Jjl 

<ullll i_j£ ^j t \\\\ ( ^.^T £ « ) « ^UfeuaW *U£JH J Jjl 

c*+-ij . nAo « Wall 4191 » j ' w\ « j** j® eflffi » 

<■ \\/\k « »j«aM 4S>511 «33*~tfa » Ji, <Jhll U«j3S J SjLc U«J ,*-££ 
• ( L^jI ^ll^l *t£j 3 iiiii'm i> ,jAj c feu ,-Iij *(ju3l JjV *-?-jJ 

J_^X<i (j— id aJal^ll ,J _j^i . tliVi il Uj-i_jJ p 1 a a 1 1 JJfc L^l I Lfl>_X2*._j 

. ( ! JU1 

i-» H ^1 C <ijju\1 j ^»nj ^m^l-tj a -Via .1 <-jl.JftJ us Ajjiki <Gl 

jiSl O^ 1 .c^ ■ ki - U, J J- 2 ^ 1 i> J U tS^ 1 •■i* ^Uj>U.I _r^*J ^ Ul 
ijiill ^> ■•>•«■ 11 jL*»i2V1 r^jl-K J-»— ^jj ' jjjcJI j .t« II lia> "LLLil 

LAjI "Gl . j-*«Jl 1 J4J CjljJiM JS 5 - 1 ^--' J^ ' "S^ <ij«-ll OJ^ LJ^ 

^jJlj, c ^1 J;^i...ll li*J (5^11 Si^ JaJ^^' ^i jr^J J^-* 

J ^ -V. <jjJil _jjt Ijj^I . <^i U=».j j>o-l1 L— jjJj "j-^l-J ur- 1 ^^' *Jf?Jl 

I jig 1 <i ^ , K". , sjjjcu A 1 ., .iLi 1 «Li^laJ jC^ J* -5 — iJ*~ ■*-" ^» 0^"^" — °i' 

, 4jj <j^iljj 1 "ill 3 lALU1_J plj-aJl »jljl ^jLiiSj j-jjJI 

i <j Li jl i_Aj£J1 <iU U ( *kj^, 3 - ... ,-> j^tuj c ^jj — JI j^ 

-OS jJUJl o 1 Ji^' o^ ^^^h^ ' o 1 ^ JS j s ^> ^'-t 1 ^-'' j^j* 

. software oU^JJl ^1 hardware &t — *Ji J_ 2^ J *lj . 

\ - 
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neural 4.J. =-sVl oLa^jjJ 1 t^VI =>-i J * . * ."Vi, ' l^'jj^ 

J ^1 .1 -L., i >la Ujj+a. J^ .~.-\U : fuzzy <LUU. 

^ li ^e j^ — Sj — i cjLjIui — all jj! 1^*3 ' ij '"*"''' *— "^'j Uv>jIj^ <3 

J I^J J_> i ^1 ., i!-., V^l tlSiJ! jjip _-^uu V 4i5^ jjJbj i ia^jJI 



J^l ^Ji processor —...J^! £_, -UJljill v^-— -'j^' u-»—" <J* 

iUjJ. (> t^-l ^j • U^jilij J >~Jlj Jjlult ^.ilill ^ic --i>alJI 

* <L r >A^_^JI £j-li»LoJI JxaJf 

]aj ^J ,'iSJ • * J.iJ ^ cLi — jl Cj Li-la a £ . , ai . J ) Cij m £ ^z\l 



J » 



ia-i ,oJ 1 *lSJ £ J ^iV- zVj — *l Cu i j h j £ ^j 4J — jj) Cij^a £ p>^-l 



-Hi US i ^^1 31-iUL ^ lift ~~^ 3 ♦ <-^ o-^l Jf^ 11 

. a .^U:ll i_.l,'i<ll lia. «Lvs>i j__, jj5 v _ J _Lii u .ijuj (_^JJI f^i!L ^^jJ 

j^VL. lit. (^j S 4+Rfl JjLk. ^jj-i. (j-^Lkll J^=J) o' <kl—^o. 

jSJ . iJ^JLjIjJI I^jljLiu ^Ju\ j. Zv II Cil ji ■ — 1 1 1 ,J »jL=»j! J4— JJ (JjiJl 

Jk-ul JJj . <i* oj-L-W 1 ' U-i olc! t>all 5 jjUl S._..^^) (oLVl dt 

L^jlSj ' «. g l 1*i 4-Cj Jl <ijLi i"»l )jl° jl ^jia jLijI _jj» l _Jj Jail Aj-ih-j 

_, lLo Jia. jjsj . ^l;K...-.VI *ISJJI ^ t.LiS f^jH ^ (■ »ji! ! 

' 'M O^ 1 -*^ C^J • ljJ^-JI bLLAjj "4iiLAK_, ^Ja.1 <J^1 i^jlll 

^Vl J*-J i cUKU ,^,1^-i ..1 J ILU^iJl jJS1 ^-.LUI 15 jj -UL 
. jajkll l j_ a 3i, J .Uilyi US*, CiUj i v>~' l ^11 tjM T^ illT 
3 — ^ji» jl oil J*IS ^ pL^V) ^> jujll ^okll^ ^sL j,! |j»j. 

i i-oVI O 1 -^' J ^^J U^jS: j-** J ^^ill iiat a_j_j ^ ^1 
^U^-l J__=. L^ t f Uk* c>ii*jij& J'jj i5J»t (jl* o 1 ^ «^ o'j- 
' l^' ^-J". Lf—^i ^ E*^« ^ — ' ^* i> ♦ H*#' Ojj* ^-J 3 >* 
J — iiL J — ^11 5^U-i 5jUI j <^^1_, <ij^ p^jil) y-Uoa.1 ^ 
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J \ Jl ~* , j 4 <j-ij.ajl <aJJI CjLdl_,.=».j JlC-\jl ^ 1-i'in 'iS^LLul 4 4. 'i^.^ -iijjla 
. ■•:!< II I tejLiiJ ^l 0.1.1=4.1 oUKJI <JLI — lij j-I^-i thJAI lifc 

• l ^b\.. -* II f-^j^*' *jjJ "•' *j J.^j'i.njj < J-" *jjJjji! ^JlllLi jiAj^j 

jtlli U <uj*JI j ^.jj "^ <it U>l_j=ui i OJJ 2 *- i "J P^H <*J-^ Sj-a^-i 

i_uj£ <J^e ^J^' ^LJVj < *^j* j I ^' J "x 1 * V^ ^^-^ 
<_A_c1 »-lj I j «> o* V^j . .^1 Je^e U-« -^ lS-^ o^ < / ^ * * 

. j «3_jJI ■tjnlg.,11 
„ <«aH.I <L*=»._jSJI a -._■,..■-. (jl^j UaA iLi^la j~^ i "t a lVt Li» &> 
, Cilal— iil (> *jiJi>A* 3.1...I....I <jli*J ' *J »jll f-'Vl ^H-l iAa.jitl 

■V j3 ) ifjjjJI *aUI£ c^jjS; <jJ pIjjIj '■Li^Ij ^^ '^ i i s t^ L^j^j 
< ( <^.j iujS -ij'>»j ee 11 *; V^ t 1 ^ ^^ ' t::,u - U, f^ 1 ' -^ 

4 U.J aSj ,<Jj t Uljil l^i-i^^u ,J oUK j! Vi 5 ^ (o'-^ 3 — 'I 

LUjS: ^ Jail ijllV.J V LA.1 C Uji^ ^Jj < <^J J UL* * J J^>« LS^ 

v bS <^^ iU^ j opl US c L^L^t ^ -Jl gjl jll Je . ( s^3U 
^'l s^ljij oUKl J—VI u^JI *1 J^ U^V « *LijUiJ ^U,l 
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^j ) <ui»VI UKU J^i\ Je*UI «i*. *1UWI tiU Jli*S 

vZ^fjl , Sljj—aJI i*».jlll ^ji csJ^- J W^' «+* ' l <"'**' v^"^ *-^-i 

. computer iijljl <a1£1I dill ij ^n'il l t^i^U *-^?-jj 6* 'jj^^ 
^aa. dlij « Tas. »j^.Vl -O^-oil vLill J^j ji&j 1'jjU VI < U> 

! I , Ajl »— jj. .il "i 11 ij . . £(jjjlijl j-bj j 
j>.jll Jillj J*-v-=Jlj> JU_o5U jSLAJIj <^.jJI Jjt iA+dl J 

J Jl ^ tfjll ^£JI ^Uk^Vl *lijj1 flU J* J^ / JJ&J\ 

pj* t> lP C& (Jj ' V^^' '■** O* •^■■' "■ 1 ^1 1 "^ — "i !■*?■ j%« c "j' 
(( jlj2 » «Uk Iaij^; 5 b-»lll »oa J . UU> ^» ^^ji o' u^' U-«y 

lg xauj >lc l)i o - t .J t-Sjijt ^LjiJI 0="*i *JJ*1 6'J * ujIjSJI <**-J± 

\ UU J'^i...j Jl jj V <ll <iS J* Jti L2J . (£_#S W-&J <■ o 3 ^ 

. i_,b£ll '■** i> <*l*oJ jj£W 



u 
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J^ ' ' " ■ "> 



Ml 



a, 
u-' 



-5JJI jjjSLII jj — Jl dial ^Li_>*lLj jl^lj j£ ilL *oilll jji 

eLt^-va l_jjt£ (jaJJI i ( CijSjI ) « LjjjjtLaJi JJJaJI Jj-sJI Sjjjill £,LiLJI 

* f^S U n l j$J f.dc (ji f-JJJtj fjlaJ 

I, i iL^oiiojJ I jjSjLt f-LJac'l i IjJjiS lij.£.Lji SiiajJ.1 i^iLiVjJI (-i 

* Sjj i » iZiuxjoILa 111 Iao5j 

»U "v|j Lij.jiAll ^^Joj^j i jaIjT C5JJJ-A jia- j>^a-J ulisSjl lj-4 ,_i 

j s }Jj *li ji.jLiJJA-lvi j^*J UiJjkl (jl i_ujuuJI * l^Jxc iiuj,ajl AJJ ■*>!- «■ -~^- . ^ 

jj.uu £-» (jjji * (_^S £ jjLijJU liflj lU^aUJI UjLaLiiAl 4JL3.&. P(£_)lill 

(j^jj^iJI t ^ . J r . JU£.l (_jjj| AJuj.cJI UjmjIcI <UoLutAj * i_J»JJ& iLi I^SUj (j$j 
a — uiU |^SiJ ) ji jpjjAjjlS Jl — k«l jjj» (jj^soLiJI _>^JaJ liv'uj 1 Jj\ <JuUJf 

\4 
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^suii jIjl^vi 



Jla^ l_u_j1_j=JI ^1 . 4.? iUII oiia J iijjjja. cOLwi OJ-^! <-»_$—« 
SJju-VL J^ ,J <y>. ti=. tjiti. cUjjUil ^ jJ&1\ UJI Jjj JSj 

. 11 i i -ii it i- n i it ,-. . * ;~f. . 






4 iSjjLai *i||-v': .1 ^j| ,Jjlil n'irll jjJii ijl g . J W i . ■ i i 

Jl jS V U-SLi i <j£jJ <L;l %"■ . ■■! jjjj Cirxlj UJxi' 4-il j'jSVI ,>) Tji, 
1 fcljiel J — Sj I ^l^ill (jAa-i ^ jJjj l^li US £ cAj%- J^ <J 

^jiTvl iuLiUll -"Lj-a^gxJl cjLtjjwiil cziLiaj L-ijI Ull £ -Lsi (j-^LLlI 
Superspeed Computing Project « 4x.^%JI aSjU Sja*. -jjJI £.j>^* » Ji* 

<Jjl_a^i ^ =>ij . Robotics Project « cjL^jjj^JI p j^~i, » _j 

. l^-U oa.lj (j;1 <HXo j J-iilLi ^^lia Si c cAjAaJill JS <JjLi, 

. ..I £ L^iljJbl jr-. i tZiLii JiiTi ^jLiLJl Jljj ^1 o3^]| culj (j 

supercomputers <i5( dl v^-^'j ^-" £.-5-'^ , °^ "** i * J 

^j — j ( o^^ 0f«'- 6 -^ ' o'-'J^'j j-«»«JI i3 . |, N ■ • ' J ' O^ ^i 0^ 

tjjjAi ^ Cj^fT ^Jii <-uLiLJI i!jU»j.-j jjlLi & C^" Ul » UA*^g LiSj^o' 1 1 j ■ * 

v U_uV! JS I . i^^l oV^fl s bl JLe _ i5>L jl Sj^^ _ 
i <j_j_jaj| JU-, J t^ji'VI ^UiLiLJI ij1a«>VI o^ -iLiU^U I l*ASi 



M> 
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(. %^ <^£l!I j_s a__,j>JI Lib ">VI o'j ' artificial intelligence 

. »^A=mi <ji»j AixsJ Ulik 3u-£ LUia.ljj £ <2a1I ^^iUjj 

«ui ^ jJVI U*ii u:1 ^U ota^ ] L^Ua^I j^I M ji! 

j x ftjjl^ Ja — »j £ u^J^o! 0- 1J 1 « "* ' •'» J' ^ ^^ ^^ J 

^^ C <JS liib .Jji ^LUI (^laJI Jf^l £jj-^* Ji-^ (i^J-J* 

^..to ■...,. ^ JS < V^-^ 1 c* 51 -^ 1 t> ^JK Si ^ ^-A-J 

J .' V 3 1 **all J1 J-i ,> UJ* J-*e J 1 ^ 1 o* 1 -^ ij£ il' 



N1 
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l L>tZ^I 



C& i* 1 <■ HAY o* « f.LJI lUj » £ ^ ^ Ajjbil <> 

.is a^j—UJ! SjjUl I . i_ 1> -LJI : iJT l£ Uil t iji, UL-UI 

gadgets £jJI ^ 1*jj . (^-Aill 1$j j,^Sj (^all J^JI JlS-Sl ph^ J 
jL^isVI JL=w_, UjAj . <iijA\ j^_$ machinery iJVl g^UJ.^ 

ill — =J j , J&\ : knowledge workers liyd\ iLLJl &, «J U:! 

processing 5.^1^ =^V1 * a, Ml JK,.~M J ji.*L jl JSLij J^-. 

Jj» ■* tOOl Sit jjb ■ -j ..!•%. II j . <ill=4l CjL,_jLiJ.1_g <Jjjl*1] 

cV^lj i c Miil 3; .nlL j\ ,^Hj ^jjJI oVT US UU < <-j-il 

■ j .iS« *i_i 'UjjlII iJjii * A J« ..,«-■ J . g-Ji .i-Till <l) » .^jj A.i.jiIlLi ^-i-cLi 1 njl 
j_jA^ I't.Ai Si] ♦ I— 1 ij ,-il -s II (_jAj & l^ <l ^">'i..n (_jill 6 >.lVI "3j««~« a (J 
L-'i"ilj"> ^ic JioiiJl Ji\ li* Jl> < ji-T (^iu ,JiU jjlS Ji, <J4_jii 

. J5M t-ij..iKl,l ^a> LJl, i lt« »"?o 
amplifier jji_ y> i-j^Ldlj i power Sj^s iij«il o' 

i^aJMl o* J 1 *^ 1 M • «-*il ^>~AaJI S jjiJl Uil tfjJ o=^J 
<ij^Jl ijlljaVl i^JUll Jl information oU^l^U ^'j^Vl 

calculate ol ^Jl tfj—aJ jJI t-i ! .. l | > _flJi ^j . knowledge 

j, — u ) j-ijj Jill yj-.l^aJI ^1 1 IfJjiSj data oLLJI ^1* 
__ ^\ jjS.3 »L_jil ^-ii ) pL-jLij reason ( ^jill _ c*-^ 
]*m ^ l ji&i] j ^ju (^LOu-Vl #l_iill I . inform ( ^^1 

O* 'JiJi 1 i>^' J^-^JJ^' V 3 ^ -»3j • (jl-aiVI OJ*- 4 J J>^l i| 

J£ J jCaII vil^LJI ijuUj3 iuisui pa s JJ _,l > »Jl liii » : 5UH 
.kauij i»sM_JI J£ o3U1 iUij . « U-V ( 4 ,,> J£j laUj .Wil,,.. 

IY-.JUJI 
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(. <=^.Uj *ijjx=».j icJx, ijSj^Vl ir^j— il j*aJl <c\X-^ \z£&. oil 
OjAill Jj>^ ijwj-k> o* **~»^ J^-j *-»jl • <JLi< <j;Li^ U ij«^i 3 

-llj>— llj <SLkll ^ ■IjAx, diljj— jL C <ijail <Li_a ^.sJ <jA4.| 

jSJ < Aio^Jl <^Liil oVU, JS ^u <x^j\ J ^Vl JU4.1 liib J 

S Ail! ^ I JU 

^^(JjioJ 1 fri, l_aiaja.j . |«^LjV (jJjL^ijJiVI Jj.n~i.-i ell <j_oIjL ^jjjaJI 

jjillJI i_£_alll ,J (O^icl L^» ^3 A__cJjj j»Sj ^jj — ill tj^JI <Jbli J| 

knowledge industry ii ja .O iUULa u-u— /u ^1 J.fi - .. Jl „,Kll ^c'.j^j 

\ .'^l • (JiJjajJl J ^LaJaJI (Jij p Ljj 4 « 1 I Ifljft <jljJlJ,l >r.<..r>1...l .Jill ij 

jiSiVI . JjjJs Joa. jli, JiaJI I Aft J oUjjaJlJI I ^jijj ) 

( _^i s m_; U-J=> _ jL-ajVi CjIaI^s ^jb data « cjULJI » t t^ j--.... ! 
^ oUUJl j,1a*1 ^ information « cjU^M.! » . ^jsil J^Uill 
T^Jk^dl ^fri knowledge « 4ij--JU » U1 • jlj&ll jUjI J^uj j^j 

4-qLeJI (_j-jj-«I jjjVji »"■> "j^^* O lj Ujj—j V £ t_ajj*jj| ijie «A ^<.~ . .,\ jiSVl 
l«JLc <ji.ji3l CjLijjjfci]) AaJ . t— ij)..il.->-ll jJji t d " i ■ L." j^jj *. ^ ) %.:•; 

jIjSjI aLkJl "Liioji L^jl j_yiiiAi ^-rtj^* J j ■;«■•■ jJ- 6 «..3j . a.i ^>1 l jS^ > » LaS 

• ( \ $ ...u ii 

j — J I oli «i — jSjc^oVt CjL_i — ijj.1 g^ ^^j-jJI <=,L_j J »jC»fl <4^ljj^ 
3x — as ^j^i ^3-1 ciih ) ( _ 5 Ji*jl ^L^isVI ii^lSJI obsLkil <xU 
,d_oiiJ cS^ aJLj^ pUJ ^-jjwJI dljaoJt J ^1 ^ p^Jlj < ( ^Kljpj.! 

SjjjSJI AjjijIJI <kaJI fjk lilui i^jvjuoij JJU CiKj'fvlll Lai - £.l->.l| idij ^i 



N\ 
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Ministry ( ^U ) '■ks-V.^Hj ^3^ Jjl^iJl s jljjJ s j«4ij 
» bl ,i, ■-■■>-, of International Trade and Industry (Mm), 
. Fifth Generation Computer Systems «<_Hi-»UJI Jj^-II .-jj^iU.j 

R & D,_pi jxaiLj \ iLsJ ) research and development 4. • a '-\)^ 

^uij^l <^lj^l i^JUil pkl JL=^ J c ( ,*=>._pj.l _ ((.^.i AIT .jT)) 
1ja j Sj , Knowledge Information Processing Systems oLtJOJ 

Institute for New Generation Computer Technology ( dj *>j1 > 
JLsm, J i/5jjSJI i-uLUI CiL-i_ijll J«U-, £-, jJj ilill Iaij (ICOT) 

j^.i ^^ia jlalll OJUa-ij j-j^laj ^AfJr'' ^^^ 'Sh'"^' *"»^J' O^ 

j^ic 4jji -lj^-0 ij (_W^~> 7=^" O' , ' > '° ;" • ■■■ U £)* ^-" ftiSw^a , j^ijJf 

<^j jj (_yllt j^iJliLoil ^ Ao . jl ^jiJI ( je^jjll — ftJSljll ,j ^ jj ft^>Tl t 

<i Li^V^j>''.'p.l *L<^ja |j LjLJu (ji ftij i-dij^-u 6 i^jLa jtaJi #ylc- jl&A ' fl" ■ ' %* 1K 

Lla q<i . i5ji.1 <U12j Cj^la-i ,j o^iljJI lii2J ^^Iji ^| .^iJ lij| 

Jj Bjj-i-oJI CjIjL Jl ^jt...*ii iLuLiLJI SjjLJ.1 .\<yll J.,a-, ^jlft ia.! 

£,7 (_jjl iLiil ( - fl _5J»Jl »_5.i$JI JljJI (J^a-o (Jlo jji.1 li, ^ ? Clil Mj"r, .ni 

^a IjjLAj jj-jJj ^jr«' ^^-^ ^l -1- . -i o fe^Jikl iS'j u* ) * ciil_tL^i 
,j — s L — 2i l_ji! — ti L_»ll c ijjl — =j -Lljji^jlljj^ chip 4jLs , 

OJ-^J = >JL - J J «-»•>-" |<!fJl Li, ^2_}J ^, i dlUT , (( ISjr^l J fti_a » 

S ^ji.1 Sja Ajus.^1 i^UM .dLij ^It <>j Jjo ^ ? Uj3j SjSIjJS 

4 =w_oi! £>j^^__ ^jii i_i_j— j & ^Iklll jj^j jjd L, JS t_< l -.-v jjj*. 

^U J] (^1 ^ 4j^6l _jJSVI 1 Si • ^itLl UjULL^ ^V <;jL^i2V» 

N1 
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• (jiijjlu, UojJaioj management SjIjI j £ j.UU 1 <._.'. ~-. j L^LL-a 

' *n 1-Ti i ill '.llj ! 4jujll1I sift IjjSjjI (jj*, joJb ^jjSjOfljl ,jji • ^j_jljLii, 

JL_ *LJ1 iuilll JUn j 4ji_J_i £_>» ^j i <3^L3 jl Oi* 1 *-; C#' 
fJi j'J*' cJ-a»-^ p-^ 1 '■»* •"« ^' i**^ 1 O^ ♦ hi 8 h teclm^'ogy 

t^j ^ action Ll.fivU 4-j^s iLi. ^1 <a.U. J 1£jjJ o' 

L*jjja.j I ejiisJI Aaijall ^tlull »ift £jJ* vL&ll lift j UJjIa 

^ILLJI ^LLII Jx=JI -LLk J j* i iufllj.jJI j S^AI lij^ 11 J 
l_Zu» UJ . tfjUoJI JUtfl J I*— ijlj < UiJiuJ J» UjI 
^j asjJl IJ4J <ijl*X) <xJi_i SiuuJJI <jSjc-.VI 4uL=J~.yi jou 

i J ^ l ill ^ * ^-=1 1 j n> ^iaaJI lj — ft oA «-J>-' "J — *ill 

fc ,»*, Jj? jjii laj j^ «_!>_« J-o; ,J ^1 f <] lAi oj£i- J«J 

, <aLL^J| Jucj L, j^£. J j^k* ,yljj 
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■hV *o-*»i 



^•30 sjjjifcJl sjji)j 
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! ejj^Sjl! 3J5?l reasoning animal olJSjJI pl^-all £i-=. T^t 
jLajl j . oV5fl A-i.^j i/jiil 3* jjL-iiVI j 4 *l£J jjJ^j ^Ul ,>l£]l j* 

^1 ft «LuL~»ul yiy .i-inll (»li-cl _jfc ( U^-,1 ,^k.^l ^c v£Ltt>Li ( OO*^' 
^1* Jj-aaJl ^1 I <i>_ Ullj Uj-5 ^^jlJ <S] £ Uj~j Uj£, U.^H ; 

. <ij — nil _j* ,jaL=JI Gj^U '■** • *^' jJjj (^"J GJ^' '■** 

^ft 4 SjjJI ^1 . oUjIaAl _j*> ^AJ! *,^ill jj-niJ C.ljI <ij*J,lj 

Vj^-i« lf£, ^L-xjj ^UII *\£\ U.JJ LsiL ULkb tfill JLul* | 
J1*j oVT (Jj3 yA LucjUl LS L»Uj < JajJI la—fj »yfc; oVT U&jlaJ 

. lUliel jjflJi l_i«l, Ua^-i Cul£ jl JjlLi ^-jL. V Liil . IIJJ4A « J* 

2--, ) JjVl ifcJVI o*i-3 yiJI Sau^l cUljo^JI J* LjjLjkiV 

Ur 1 —^' jrL-^iU cjj_*3 ^ t ( <_Ji«VI •!_» 4JIj« Uljio^l 

ciltjiojll aa.V ^lii* (^Jjill ^IjjVIj • UitVI AJ^J mass production 

4 ^J ' j^ |**-'^ aL»J«J1 *jj»j U jl ( (£11 ,j cjIjjjLj 4-> ■■;:. 

<i— JVI <JjJl L^Wj l^ ) Order of Magnitude « ,.^.a-I 1 



ljLa^j < ol jJL f^aJJ »Jis4l Jlj^l' J 1 . j^jiJI exponent 
•(f^j^ 1 — (^ -ij^ cr^J «-^' i> •A!-^ ^j-» tji' JLsolVI yiti 



XT 
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*ilj3U3 i jjSjJa J iSj*L jl <aj±* J£-iJ! ^jLc <_ul£, jjifc, J 
VJ— '.j*- J^ pi— 03 J ; u-iLkVI ^£51* o*-^ 1 Of^^ 1 v> <*&- 

tj — =^J j\ 0i= ^ — jji c oi-P^' tr"J^' uiVJ 3 j^ oe- 11 *-^' 

(toUjWU V^l <-SW <=JUll (Jts » ,*-! l^Jx 451k. u^j 
„ KIPS u-xuill jl t knowledge information processing systems 

* t 5- 5 lS^ i> ^j'j"' JJ^' OJ^i u f>—' "-rU—ali^sJI ^ ■^•laJI J^i^ll lift 
SjJill jl VI . ff ^.Alll AMj » _J tiJaj Ua. i J;3 ^ jJUl »Tj 
J L-^il t \^il <a4l*ll <*j-. j gjs ^ i_u— .I^J) »i^J <3aS-Jl 
' ( Oi-^' i**^ ) -i-i> <-i_J—» lift iJja l+j| . i-5^1 ^Jji Lfjjj3 
Jiajj j^-iAjj (jSaJj lj^-i ^ill ciL,^mi ^ <liLe> oL,S ^, ^1 -i , 

. p^l.iill Via Id ilLj oL^l^l ZJ ^j-J ^ V - '" -la-ij 4 <JjU> 

'^lll e^jOaJf i.M . . i 1_yJ1 »ift t^J-*^- 1 O' O.J^J-'J OAS^i^ o' 
C(_5^L«JI ^jjH Ai.Vvll <aJj Lji_Jj Id'iiVil^ o t-ihj^N^-. .., «.jU-; .. . 
•ir^jl 'cJjjk O 11 W^l JiL-ijll 0-J^2 J^ ' ^ <J' 6 j^-<all l_j-aj«j ,j1j 
J_jS «- m ...iI j — iJI ej — fc ^j^^J O' OJ^J^! ' *^' ■"*>■' y 7«jjLill 
't <^alik iZiljoaJ Tr^iaj ^jl lift ^jl ^^-ojiij joftj • g-al^lt CjIj_j1_j^ 

^U_iV li» ' 4jlj-vKi JJik^ joUl j^ic ,<>.laJU- ill ^,jSj ^t t5jj^-SJI 
l^if.lL-. .1 j ^,^Sj <-J>-ij i JuAjJI »j^2 >.u, .il^aJI ftljj ^jSj i_1j«-i 

^'ijjj IjLa i CiL=kjl3ll (<>J-^»JJ <li— Of' iJijJ O* *^« ^ nK* , i"l ^jl 
-£,£l fjt OJjJtaJI iTj^I »i» ljc=k' • Jau-oJLi <ij«J jl ALiij ^1 4 ■ .i i 1 

<- r a , A' • o^ 4^ *i fi)^ ^' « - -i^U l«l* ^4 ui^-i U$ jt Soil, 

jl^,j^ ^_ du^V' il— * ^ gJjU — .?aM^ -r r>"U4J — ^M) 

iJujajII ^ flJLay JjU jJ tP*^ *^j^ll lW ) • OjaiJI J g^L; 

jlilLi jCiUj>-ij j\*~Ji\ ^jJ*J-uj CilX-al_jl) <fA ^jS jji^ J 

'■■' " ' ■' *1<*JM 

Tt 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



• cA^' C ' 1 ? ' ^ tr 3 ^' OJ^> *■*>-» U^'-i CiV^l »-i* ^f ^jaijit 

tjJUil <«j«m ,ji_j— u <j «Ua»jjJ1 jjJj .kli I _£ojZ» j>1 («4-i * lil 
4_iu£j IfrjU-l o .,n"i JxgJJ jjJl CiU.ISJIj CiLsJiUI I. Ail ^ijm,. i J* 
fj— «1 dLsj^^olil OOft ,j_)ij ^ J« -\_i . .1 (^iJI _/JVI< <jiLft -Uiju., 
. -U^, ( Ti — liu iolLJI jlj-iVI ,> ^ <a.l..i.i i <JL=M Vj S^Uaj 

^j— A.VI j)L-JI jitiV ^ . uAs&l 1i* J V^^ 1 «="l*>— jll 
£^A>. la* £ li^J ijlaJUiVI J !>l*4 .i^toj ciiSj < •^H L ;y "jj 1 !^ 

ji-^ i. »■>-■■■■-■ $3 jlj v £>vi ^i i. » sWJi J > T is$& 

< T 'U j3lijfas.j <lctal_53l <<4j " .lajx-i -I j» .laj . (( ■ai'yjyill <£_, » 

t SjilaJH il^U <ijLa^ 4*5 jl . I4JJI&5 J^JI _j1 ,-^jaJI i^j, 

■ •■ . 5 A. S AM «?!U» A# V o' jl^ , >- J V-' ^JM' 1 :U 

•<ijjla»* -^ * i*|jLjs. ; ft* -JL ,^iL3 Lijju. y4l 3UuD ljI ylc 

il«jf ^ ^u JS jjij l£j~i AjiL-iiV-l <ij*il 
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( « vj 5 ^' O* * *'-»— il Tj,.^ - :^, Uaj Sun Tzu ^Jia ^a. ^i* 
j> * jjj . Vj^Jl j^=lUJI «u».jiU VjiU! <i>JJ j»lU-, <u» (j^l- jf 

y^UJjU V«ja.j« <iaj ^jlS j . 4Jyl» OJJ^ uAf" 5 o' 3*^ 0~° A - » ^~^ 

S^UJI ixLLJl <-H>aJl *l£l iA^ 1 ^j-s^l^lM -^^ o^j ' J 1 - 
Jji. . kf^\ <JjM vj^ 1 -^ l>%?^ U«J <.'b-->» cA.sjs.-Jt 

^.jj treatise ) l^ jO l a isljjiji 1 ^j.* ckJo Ij-^j* 

< *^ill olj Jj23 jjillj 4 <~»UJl ( f*jA\ — U*-* U^ lji>» 

juljall JU1 tr-'j Cx ^'j^ *&toM u*^ : *» V^ 0>l> 

^ u r...a _ «^s J£ ^I j*j — W-&J l J ^' JUI l^L> *>> 

. [V] C UI JU.1 u-l^i working smarter a L_^ ^Vl J— i-ill » 

1 j* Ulj3 j 4il V) . dli ^ CftfM' -Smj'j 3 - i3^J * J- 43 v>° ^ 
« ^ja3l o*-M oA^jj ^ oj^ o' o» ^.s ' *^ Js* J^ 

. -UjJI ^J-^JI <a.L- (y SJLaUll SSjiUI JS^ j^—t 

ijU £«j . JUJ1 -U^ U. jd \i» (+& ^ o^^ ^i 5 ^ 

^^ Clji_3j . 4-_jlUI SjLxllI j i-^ij <*£« JjfS^ f»iV-.- 



n 
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iS^, ' Tiji-a L^ijij (jr J^J! ULk.^ Ji, <£>.VI 3_jl2±H JjjJJ 
t ylLUl ^jjJU.1 Iff* U* « <j<jill oUj^l *A* oh J£ . *uiiJ 



<1 



♦*=>■ 



« 4 . .tili, <J\ ,J 4 , , .il -> »Jjd 4jI$_l)I ,jj Jj 



I fjjla Ci^ yaJI i^t Jiilj Cilli ^Sll Sjka^l C.LV.JJI U 

olojWll <Ui3 JL^, jj <sL_i cul£ jjil'j * *^-oill .UH.il ojjv ,Js; 

5_u^3ji iJai, » 'Aa k jll CjLiVjJI Ot" (J O' W^ S^LA! *-*>—• U I >i4*j 

f j^UU, j. — a oj&c^' J'ji ^ J^ 0^ • Wf 3 =»Lk rational 

gjl Ul o«J * J-~»,S*jJ1 ij^- t .n. iljyvJl O* ^ S,A J ^VLadl JS ^1* 

j! iijUj IfjjLa^ j jn—oj tjij)«-i j^Jtyl o' Jj*» ».ll*Jt£ llSl 

4-Jl£ Ja.l>*J Jj-JtJ *X.jwU d^sjj CiUji-all AjiSu <jV <jSl * tf J*-\* 
*J X—" O^ J *>«V' 0^ £ Ja— i>ill J J^li OH'- 6 J^ «^-* 4 V Sa.-J.11 ^1 



TV 
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Vi* tAS :*, . ^Uk-Vl' »\Sj« ^i, ^ js=j * s> ji u^l 

digital ^jll'v^-AaJI Jj4 Ji g_; ci.ULu^iJl jilj! ii, _ Jjbjj 

t^H «J SflJ ' 1 *~*' ,A i -^ ' «'l <5 : fri l l j JiaJI o« (^j*j» . Wtaputer 

Reason j — iji 1 L^ jja^ ^U ^ jV.i. a machines oVf 

l^ji euiHI ^,li l j : ta. ( »j1j11 oljU-JI i-A—ilii <JS ) automobiles 
t \/\\. {U> ^lik-VI *liU1 J2iw 0j Uii .(j^jlll _ l^js, <J| i 

lj — a ,aij I4-&J < 4<*i.,.»ll ijji; CUllSj C iiwoa.1 iL 0M2U <iul£ 

£ I ftj-i jl 3 •i.r.^.Vl. ^1* A^ul jjjJI CiLila. jJI jl Jlill CiLij* 

. <jjj* jl life L»1j« culls LI 

<l^o!VI ^J* ^IjLi-JI ^Vl *l£ill life OA^JI LT'J* ^ 
j>kil| J— «J (_>uiijj * * JlK H ^jjlJI JjAJ y4 liiJU Utlj £j1 <J^*i *Jf*^l 

'^,U ( .A>-Jj j 1 ^ ^tul v> <*»li-»M AjjJss oV^fl tdh ^^».l »_,, i=ili 
L_jt^L^. Jj ( ^JL y*± l> <iill ciTWI 1^1. \ IjjjS c&hM^ 1 
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j ^iaJiU jjt i d>*41 ^JjVI o'jj-^' ^^ * Ua *^ c 4! iJ ' l^-J- 1 ^' 
^1 . 4JT <ij^a (Jl iuL-oiVI iijaj.! Jj-pj JSLJUj compatible 

^n'i-tj j ^ (jAlil; t_a_«^u c-jj. J-. 11 JjJ-xJI (^jjLLJl (j-i^Lajl JjuxJI 
4 4i L»j UjiaA O^) -^ *-■'■* "^ (J '■** • J^L-ill *-i* fcf-*?- *•*-• 

j J,,—. ,lij-q CijjjLi jjaJ B jig ^jal ">.wiiV 1 Jil <.,nti Ll JSi.jI -12 ^J^* 

«-£.! Cjlj diLi^j* j < (( AjjI^jjjI B C^ljLi— i LAjI idlLim ^jSj <-i^j_j 

. 4\ila> ill S^jJl jLa^, J ^SJ I jjjl j 

jll ( ^UL-Jl j JU.1 t ^1 >* ) ^1 <*,-. o^ J^VI o 1 

<&] < jlicVI &&» o* Tj* j^SiJI JU; V 4-51 ,*Aj « ^^..A-ll ijj » 
tiJbJI u ,,hii.l1 .qj'V .Alii <jjj ) . l-uljja. ,j t^jita. j^j* 5 v>" >**"' 

Jja^l lillil Uili, "J i>=>j Lijl i"i«.V.^ 4 <j;L-Jl , J Jj-. i ♦ • <* j-*t 

'_ * j j JjJU^j <OywJ ^j «U,jSJI CjIjJLjJI . '(jaVl jj* «-jj— iljiJI 



T^ 
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k VI 



I" 



,JLJI *IL^ ^jl. J ^1 . i*J_41 gJL-iJIj ^UiJIj <slk!1 

. ^LiSj oVT oV^I * j» 

t »j — , l ^uuiJ »i=ail ^L/^l j^j (jill <jJK..J1 <ib£Jl ^ 

\_ | j 'A ATs l (Jjfl-a ^1 V<& i A n Kl l £><» (_j^'-^ tlijSI (jja-h'i ft- il-»" t" V 

cultivate ioJl a ^a Sj jJll ao — a (ja SjUj — iVil a jj i_jj &_jJLl 

£ <_aLkll j A. ■»,!-> 11; 0-A 52 ^ Lr^' ^jljll JaK 4 l^-oj/i CjL„jMI 
jli;V (_^bJl iS-Jl (5-io ^ic okLi. I4.ll ijJLLJt i„jlaJI CU ILpI Jii 

£ 3 jxLL^JI oKjJiJl i£jLwi« t 2 ^ £-« ) j^j- 1 J^< to. Ljil'^ 
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1 , M . n t& . 4&J '.'.' J"* * '-ft^aj >-oJ CUI ijfi . .Mil I L i iLi3 I n j| q-Sw 

liuj — sJ\ ^n" ^1j t *Ui»_iiUJI ^"j l i j-S-JI g-o jj^*-" o' fc! kl« " '■* 

leani *LuJi ?.c »j.il 3 c_u il_j — =». £jSj i-J^ -ij . jjji -"Hjj 

make inference •-i^V> "■■■VI gj =>j associate ■ .^ --11 j 

jl ^ ^ dlL-u I jus ijilk; 5'make decisions oljl j — 3JI ^ — u»j 

£~i_3 j IjJ ^1 UAb Ull C L,JJB ji&Vl .l^UI £, JjA-^llI Jl «o>L=>. 

-ailjl! jjaIIj (OijSi q\j i <±*jzi\j dij-hill j f-1^1 j i^Lc. -pi ti1o»! 
<j*jij *j5 ^j^j.a.j ; (( UlLc pj^jLU \isb promote <*Sjj tj 
j plLJI ^ t^^Lill jjiJI cA?y V 12 -^ «-*^— " >^1a1Lj p jj^iil lis* 

^yojp p j;_ r -l a *V;t2_p ^)i )) ? OO^lIIIj Ai^ijpJI ljjjbLi.1 IjLl ( - ) £] 

jjU jcili* jJlh j^Jl Ujj ^jja .is i <ihidt S^UJl oUiaJ) J ^j* 

^UfiU-aJI CjVUU.1 (j jjjjioJIj lioJI |»ki L^j J^l_i ^lll ii^JJl 
A2Mi -LuSi JLla j^liu ,^J U/J_}^ jl D . lift ^ Jj>jV1 j . « (^>=-Vt 

°>S — ^} Li-S !j Ju>j cij—i Jj C <^alij| l'i,_ L , .,,|^a. ^-cLi-a Jjx! ^ 

(Jj* 1 J* i>° ^"■i<— s»j^' tt jj2S Lli^.l_j 1—AjI (jijjj t-ijj^ j Llll , igLjjl «j 

L-a < ^jll OUSL . (( SjJUJl J_j3iJ| oia. Ji, J CaljUoX-VI 

i IAa jJUJI ^^l .p_ 3j ^ J Iji^i lil ^t o>4^ O^L;LfJI 

J — ^-i-iJ' <J oUUliJI <ul£ J ^ <talj ^ji„ .,-£; c_ij_j ^Li 

, ^jL^ijVI U..t i^i 1 1 &, <*$_, iuLs (j^liJI Jjj=Jl I ♦ gr jLkJI ^ 



jijLJIj lii^JJ j^jjl Clji-all ^U_^ ytkn... ^Ul J^l j-'^u^ 

^lljj'IlastituteforNew Generation Computer Technology (ICOT) 
4 <^J ' initial ^jIa-^VI. J-jj^L i_«JUJI ^<. -^.11 f ,l_^ 
J^ — kiJI i^ljjl ^ ^_5 a^_Sj . j^&jh ^k SjjJ sJI ^j-JXLXj 
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LiSj Ji^U S UUI o^ JjVI ^U^pdl -ui=j; ^ . [o] evil elh 

<£] ^ill l^jlc jj, 0-Sj »jj c Sjkij l^. 1^^^ ^ ^:LUi; 
C «U_j3S^ j-UJ JS j_ji iJLJI ol^kiJI *Lu ^ i ^3jj=^ ,0.133 

\ ui. U-^i=>K, (_^LjLJI £^i.1 ixki. Jaj^i ^ ijSill Cj^Li . _^.T 

IjijSJ j-j^^j 0j LkLj Jj t cjIj'.j^.jl j I J^Uj J-uiil U_^=>^ 
UiUJ Js1 jS-Aa Uijj . rj4 Jl j SiiSM cU^U JSUX, ^ ^t ^ 

ASj=^o SjSS f.iij J> cij— . AjA=JI JjaJl U i A^fti Jil ^j^J ^ 

£ a i^biVI SjLij 3jj«_^» l+ji ciiii ^l i oVLsdl »dh J M*<M 

oUU^Jl j1 c ( dU-iVI jj-rfij <*l_,jK ) ^jVl cjUU^I Ji, lie. 

. ( <,UJI ftjbVlj ,^»-^lj CjL,AkK ) tertiary lUilLUI 

Ul uijj-, j^ c^fU^Ofl <> JJ* universe ^U ^£ dLV 

£j£3 uij— . c AjSjJI izib^jjjll J^-ojllj ^Uk^aVI aISjJI ^-.Ijj 

^....jj"^! IjjjS J^-^^J • •LpJI '^yi' lJ»*e»*J J«4jJ 4 tl»lai^ jj^aji <ji 

acl *; ■ j j < trarulation ^.jiiJj £ J^U^JVI intaprelatioa 

C J_ t .B>il jl )t , Jill ^_j — vj (js- ^W JSLMI ^, J — aj\ 
«-oj , diLiLllll fju L, JjVjatl 1^4-iJI ^^i 5 Lff J^ t?^ ■Jj ^'ft i ■ .» v»£ 
u -^» U-^a; jfi\ Lijl*il jU 4 (_ijW, Sjjtls «UUl ^jl^t i^lS^t 

1j^l3 g (,»_. . i5>AJ) ^-ilaJI o 5 ♦ ^ ;iiLail, J^ ^J 1 ^^ 

. « ^.j.-lj^ll fc.A*L-i<M peiceptions 

.-■t ; N.« J i ^>t -.L.^fl ,lilU ij^l tfl.jajH AUjl ^ A^aljOt 

YY 
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jJi r 



.*jL_S 1., ,-)c &£ U^ l 



<^ 



_ Lu __J». ^jlS ^'j (i-^ 1, — *4-a»La-I J— u i-ij 



c momentus 



u<> 






O:^ 



;U_I 



j! i <vjj! 13^ ilij jj>2j (j-^l—ii r*j-^ -^ Itn o' 



^jjjjit <jljji] '"■- -j"_j CJAij < «jr% ^jic till ^ ' —II IJA ,J IjS^aJi 

^Jjj) J*s% o«j^l ^it AsASJ J&1 p&t »,£> 

control « ,^JiJL » jki, Uji ^ . <aJ^4l ^IL-AJI 
.) ^iu< a£ processes ^If-lj a.VI *a a 




Jli ' - '_y^_3 ^ey— » Jj^" 1 '^ W^ accessible jl alJI Si^ui (jjS? ui 

Ujia. 9 j] ol — iL_.ll LuIL-q j1 TjjJh, jl ,jl£ IJLk . I4JI p-b-vj ^, 



rr _ Oj-JI 
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^3U sjuioaSi sjjUU sSjsm &i 



c Inquiry into the Nature and Causes of the Wealth of Nations 

ikiOla^l ^j^uJI p^jUJI fJuu'jf < 4J3I3II c£ji*VI SOjajJI L4I3JLJ <^iJj 

• the machine I5A< ^e*--i pUs^ Jj j^ ^.x. 



^c Sj| it 1 ( Ujjxc. *.»"?-U aIIc (^h j ) AjJLiAjiljll model La.jjxj 

£±~J] jljjJI o^-r^ 1 ^J^ J* 1 -^.!! 1^ — ^1 — who| e .£ 

Theory of £-!jj^' *^j^ J^ O- <*--=» 3 i^>! u^j— ' ' > -^'l 

, c-v.^., l^j"AI ^ill Distribution 

,y r ... ojjicl t^illj E r says « otall&t n _,£J,1 <ib£ J 
c^SII JjL^S systems ^-Jilll » : Jj-i; v^ ' « f-^' *5j* " i> '>?■ 

cjIjJIsJIj ol_<:_pJl dL_h _ £Sl jjil J _- 1«* J^j, ^ t " ? li. UiL, 
J^jS ^S o3Lk U^ JJT j* f l_kdlj • u^JI Ijw'j1 cA" ^^Al* 



I— ei'istj-j" 4 order v^b -^'j-^ ^ natural P rcference 
^" a . jj.^ cajJI dj j o^ ^ ^ • t^^ 1 i^ 11 oji^ll 



(J* 



jj j 



YS 
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£ » -laAaJI «Ujjai.l ^jjjill <ij^ i2m»-i £'_£=■' <_W=>- i>0 

dl J4I j. Jl Jl jjSVI ^iJI <k± cn~H cP- -^ • *j-^ jl^»5 

experimental method « { _ s u_ } a. J) ^ — ^l! » t^ j — s_s . o^J:" 

inductive ^iljii-jVl j_~5jJI cm ^ £j — ■ t£^ g*^' j — B j 

U.jaj Ujj^f ) OjISjJ deductive ^biL-^VI ju^jJ'j o_£;-J 

liijuij 4_ijLajdVl (jjiljlJI y(i I — i» <j-»J * *J J ij I ijftJ U j&}il <iljJ uij 

5.jj^J1_5 o>"^ mechanical laws ^uraM ^l^JI «^, cjjIjj 

entirety 41.K jj jLu^VI <_)=>-« ^«- =>jj »ju-aj y »"*v\ i fsj Ohj • ^Ji"-^! 

JIau—sI I^ajjs _ ^.Ik: _ <2^U£ <JTS £«Sail li V«— ' J^ '■&* 

5 — ijjkll oli L, ^ ^ ^j • JU (j-ilj (_jJI J»JI convert 

lii iSja. U J1 islkll physical '-LlLr^] c\.Vv! U-« J.*aJ ^iil 

AicjS »-»Lj ^^1 V i <U <uV <J««JI »^Sj y^jMJ i£.y— *JI jp'LHI » 

SjUjj < ay^' JUaJi Aii 5jLj : i^j <iiu v cryV-'j is ■**>*-} VI 

. « J^L; j^SlaJl ,JLt ijjL-Jl j JUaJI *VJJ> iS-jJ -Ua.liiVI CjIjASJI 
, i^m...! ^jljT £_, j^j^J' ^-» (_j4-",j ^ l-i* />-<i UUj J)"" O^ 

3 ijtUj, . Uui 4 — ij41 Uii t J^ jm U J J jl J^J| jl 

<( aj^j 1^4 ftjj: J 3_j . o^^' J£J <Ja.LuVI »jjJI Jjji l-i^^a 

O 1 O^i t5-i"j J ^VI tS^-iJl JUI u-itj o' (5; 1 — ' ^j J ^j^J^ 
J -^Lj — .1 j£l, working smarter « 1_«jS ^1 J; Jl » ^ „ 

(£.!]) J taJJ Ijuj <_i_ojJlj (j-ooiJI Q±> U; <ja.lli^U JUa.Vl >»lll 

CjIjI — jj-i li — a ,jj L j «jj J iin..i.U U' • liiaJI <Liic iSj=^ 

((^jill _ (jjL] ,_jJI <Aj-a ^ LjljaJ ^1 ) isLkll transduce 

transform ati.ns CiiL^I ^ L ^j; ^ . caU^MI ^jj Jj 



To 
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IjXi & UU d^^ ^j^ <uU U, jg\ i a_ / ^i a j| 0ji j| i^i^L. 
I ,U oe^' **-P" vi ^ *j<S *,£j n : ^UKl Lai ^jSj ^^ 

ull c ol__jl4l a tLL^j info:mationizaiion i^L^LUI 

,1 . c -.Hj *t__ Jjjll Cilj&LJIj Ojl^lj ^|_j.UJ1j ^JsJlj <jlj_^lj 

1_ y \-.\ A^jsj^ OJ^ 1 -' *-=£ ♦ ^ u' 1 ^J "^-S^ 1 b ^'j <iUillj 




j3S! ^j..^.-. i-i^-a <fiT1j o 1 -^' jLu^ interface i.jijJI a^^'.^II 
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intellectuals j^LajJI L5..1 «Ju ^Jl ifihJI <*.i2*JI cjIj^LUI dlb 
^ l£ li! U* Jlj-Jl Jj* jSj<u J& oljtLUl < outfit' 
J l jsij. — J ^_» — JiLiJ ^Jl • ^^ jl" J' ij^<j ^JVl o^ Jj^J 
1 •£. l jA\ ili^lJI oli; i ^Lzill £>»a$ll l-i* °^ U— ilj— ij 

eiLi 4.jjLSi <;iy ^J=^o '• *Li^' ^L— Jl [*«J£' J^ Wi L»jL~ajt JjLj 

J_«i. jjJj ^l^vtUa O^ '■** (Ji^ <i • 8 J^— ° JT^ C^J a .J*-U •\jistt 

JUl <l£y&JU <J^I ' 'Lia- J^^i. Jjt2» 4 4j£i <JT -vio^aiJ "^JJ^ J-Aif 

• iijill AjjjjjSui'ifl i-ujIjVI uiju ilja. — » 

, Ajjjx-jjjIjj < ij . .il^a. — " 

• U*liUI jjIjJI v-iiuilji. _ V 

. very large-scale integrated (VLSI) 

o, i__jU! r l_; d VI oV < tiJlill JuaJI '<iUi j o^ ! o^j 

Jl jja.311 -qt ,. T I I [J X < ..<-llllj . ^aliJI <1«jJ1> J^— JJ <~«_J— I Cj|_lxliL«jJt 

Von <jiL,jiJ1 q>- ■ n 5 R|l ^L i_Jj — *j U ^* t — »j«3. «Ujj^I 

,j^i ^^a. ljj-^LJI ^iljj ^LwiLjJI u i\ '-Lu^i Neumann Machine 
central processor ^j_ S^ yilj— =>! ,> OJ^ 33 o^J * O^Jf 5 

memory »jSlij < (Program controller ^.^^Ij ■ ^1 =>. ^ ) 

device? olj a^j arithmatic unit SjjI u & {.jl*. * ■» ~j j 

J...i l .. ii « Jl ji^j J««j ^j input-output ci,l — a>jA-o — uj}I a.Jki 

. e j h\i »_jlii. Joaj (_jl < ?— *'j ^aj ( An Serial 
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collectively " — .««. ^ — ^ ^l ^ > Sjujl^. parallel architectures 
oUJiiij non-von Neumann <uUjai o> — ^ ■-■'■J.-l 1 - 
oLjUtj t 0.103, h^ji cjLiJj t SjSIHJ S^jj^ organizations 
. jIjxVI j^ ^j j^I handling ^JjlU >Ujs Sj^ 

4J-J o^— J < UU Uhi« iL» 03 £; uj- U -^UJI J^JI I 
* — ik^Jj conceptual u**_|i* UiUuV L-*Sl , *_Jh& ^^ j,u 
(JI—jJ] ii^lUl JjVl i^jVl JL-L^VI ^ functionally 



C^UjAiVcU ^Uij-il iulj^M iaJUil f Jii, cijaj t_i_ 3 _u Sij^aJI c^l 

■ KIPS u-»^l J knowledge, information processing systems 

. ( joa-jUV _ « isJUn, » 3ajUI °j«i1 Vj illi^) 

U^j 3 i_j' ji ^ij^l •** i^-ill < <-m41 cjUjJ] ioil^l <aJl»J,| 

CjV^I 6 Aft . <ij«.JJ '<L-£h -Lulja.1 ifiJl** Jl £ ^jjl Ujj^ljjiJI 

. ^l i lt .- n VI *' — Sill iJ^Uaj jsl.lV 1^-ij.^^ -«_^i iJj_j » v. .wl l 

^.. iiXJ I ,j\ J_JjJLi life 4,. rt->\ i UjJJ jj£l !)Li_aij l.in> 7-_ r -li cJ . . 1 j 

symbolic manipulation ^j*J\ 4-UsUI *t.iV Ia.a^; <++^ 

XjJa3 (jl • IflinAjlo ^i Ojli ■■■oLijV fJL_*JI (ji JLiiiVI »lV«-> <jl 

j ol^l ^Ul ^-1— =J1 ^ £__>ll1 dlA IfJ J <£^ 4.L-iiVI o« **j**-* 
hard (( oaL-oJI )) ^^LJI j (jia. • <jjL jjjJl j «L ij^JI i-.l"_.,t-|-H 

j^-jjJj (Jjj-oj^' Jl -Vi ' ''J ' iJi^P 3 O- 6 (OJJ ^J* j ^n'il l (jli cU^jSJ! Jjl, 

l_JJI i_JuMj oLjasJI ^ g« ^Vl u-Lii . calculation (-.L-^aJI 

(^jJI JJ^ijJI JS Ulj2i - jl . Vi'U -l . ,^1 tiJI *lja-Vl (J-*pJ t^jojJ' 

«^, . oLjL_»iadi plj^-i u-^j j-jjJi ijy^r 3 O* i*y o^j 3 ^' ^~; pS*i 

J__Jjj (Ac t 5_jiaJi «Jbli« ^J^'i.-ij i_5_^— 1 l^Jli < ^jIjU' iJ- l ^' " 

expert »4^S' f^' 1 r- 1 ' J*^ c^'j ' JJ -^ J1 '■" J <*-^lj^> 
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JL p* Sj QiS. L,,ih1-iII (5^1 .kj-iJlj ^LS i ijZill 

rules of thumb ^W-jVI cilji.L_Jij i^jloJI y-<H iija^ qji U 

i." 11 j ; .» *v ' i J-*e-i a j- 1"> II (tiilJl riJ-J" Lajjui ^ <j jj>"ilu L^._1e-j ^jj {_jlll 

1 r^.s l£f J^^ < ^..v^' g-^jJI ^infomed gueses 'i^Ac 

inspiration ^UJVIj intuition ^.laJI *U_J i^^^I *LSiJ) j 
^., £^ill ^^il L^Vlfl t^^vl jfJ^ ot^J • professionalism <jil J i S .VI_j 

tl.il j_ji| Uj LJLfc i lji^\\j *jf=»JI t>0 Jl-C <£j£*~* «* (J- 6 W-? ("JJ" 
JjujV' ♦ ,< (j < . in'i l l( ] g jlu . u I j<ljS ^JJ) tfjjjjl ^ji L»j C (^ju^pAjt p IjjiJ) 

jo lalll Igj |,_jju ^^ill ^IjxVLj <JjLaIL . l_ia_jj Mj_j OS_jj| Jl_jia 

<jiliJI ^ j^ OaJ 4jJj1 iL^ J Jj^j 4JUJI l;ij..,i|ja. ^U a ^-.-^H 

software ^Ljkll jl hardware j^iUJJ i.i_^JL *lj— . r -^ ^-l| 

(« <tj~A\ ^La i_jj— iLaJl lj-sJ^I t-3-J*^' * Ls+~*i (**-*> *+?■ J*il^ 
(_i_j_jLa (_£1 ^, Oj^ til! SjiS jiSl L-jj iLi jJ>lail J° »ll ■ <3j i iilj 

( Uw3_j3j c (jSji ' ^jjijj^j-jato ' ,_j-i l$I ,j' * ij-^^f* ' j — ^ a,, >" )' 

corporations ^o_JI oUjiLioJI »ia oUU—ilj ^ „j<^i| L^js ^all, 
J Juu (jj-i ( ^jill — CiKj-aJI ^ illjJI ^j^VI <*KJI tjj> 
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<=JL4I jSLi. e „ J^UoU l^jL j l ^_,_SJI firms cL— jll 

"Luiii «L*al=JI iL-oJ.1 ji^LoJIj £ pictures ^j, 1 . ^ijj i ■ ' ! ,^VI 

*l — >U1 ,> 4 — tj^ d^y j-j . j—kaij <^lj=,VI <aJL4' 
cmU 5jL.j *u, < <i,jill j^yj J^l^j ^^yt y-jJ o< o-S^>VI 
o-A—^l i^Jj ^jaJl ^j d i i nAr ^u J LUI yJl l^ 
l^ LL^J c bll J_Ail ^ u^ oj^UJl oj^-ll 0*1 W^ ysll 

SJ 2 l. y^ .*» j JV iAS« « i-A^*VI £^ ^J*A ' ^jS Au^=> j^Uj 

. [V] « <a:uii 

■4 J a '" ' * J ' * i "l > il l p jjAi ij LiCjj^j ^jl )) . ^ ^ ..1 ni l j»A ^jJjSj LjSj 
• [A]« >All g^J Tj^1 jSa 1j, Jj V « ,JUJt <*!* Ji3 (j-^liJI JkaJJ 

1 jjs> ^jSL» Ujj ^ A=klj ^U-» dllj a*-j . <LJ«]| <JiJ| <_5j^j ^jJLAJI 

■(5 j^ — -"? ' (_*^*~»i ^ * CA"^ l»*jl^ ^Jji. ^yll ^UrJ .. il l ££j£.jyf>l\ 

•A (j <l -. , 4^3 ^jt OjSi . ^llj'L. ..ill diLjjjjSjJlj CijLj_j„_5jj J I j ',il . ■— ».l I 

>L Jj\ a^ Lyi*-^ jl . cA^-i j«flj'JT >^i=w Jl ^V>.Ts.L.iti (yuSj^VI 

ifljjjli 4_J-Ji1 _jOu C oljjl (_,«-" l^J^l ^.Aila <»iJ ^s- (O^Jl JT ^j^_aj 
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^» i=A«jImU iJlja.VI ^UJUil o' • ^sjall li» J^ U ^o. V jj 

j_-A v££.L.bCtj , aJL-aJt! oLVjJI (jS Ujlui jVjJ UJf^J ^ -"i <cli*<a 
• !A] t::j f*<' lS j ' ""^l rj — a. <ili«J -l«uj ( <1,IS J_j2jJ JLaJI CjjLa 

Ulj, I4J c^ul t jj^JI lift J <^LU| i^jjji ^ iiisii | . J^m 

• ^ ■■ > -■ ■ 0« Jj' >- ii 0-^ O 1 * (5-iH J^' 'l&JI O 1 ♦ <^ ^jj^ pi 



i\ 
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OjjJI O-ftH 1 ^ • postindustrial society ^li^JI Jja _, £ ^| a^f \± 

. postindustrialism JucU-oll j^ ^L^k ^^ ^, 3 
lj_* i_il( — u • Ij,j — till iij — «Ji I codification ^ijijj eenterality 

l j-^l O* *^J*-^' 4jjJ=JI jLijjl j l »Jjia, 4.j'ittvJi 'iyV, .l^jj J*=4I 

work Ji^iil 4, ,^,S ^j < oUjuLII Jl j^LaJI ^ J^sollj. 

. ^L-i^VI jSill jjis ^l oVVl ,_,* JA-all li» jj < ^UL-aVI 
4 cLxLJlj 4-iLiSL)l «_, i_ ila. j^Jl Lila, l(j il <T , JiaJ cij_j <Lu£i]| aio 

cjI — Sj-ij 4. : ^jlSVl jjbLjuIIj ^LL^LaJI ^L Li.1 JLi Lli j£} 

. (.tLi-waJl Jjhj s^gJL^il (j 4j1_jVI OX. *iU (j-* O.^ '""J ' '''J*- '^ 

(jA (j-J^liJI JjiJl -^J^ JUwjAJ ^lll ii^llll CjULLaH J\ <\y-\\\ ,j 
^ \ ^J 4 jX.ll J„l «-Uj 4iSX^J.I A»L41j 4^LLJI i^.U-,UJl 



St 
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»j_* . 4^41 *iJS ijijSJI L^^U^j L^L^^ij l«Jh1 jli^ 
. [J .] « li;UU«J u 3,5-41 u ± J jd\ intensiveness 

O^ Ojl>-JI Jiii; i-iiS ! ^iLollj 4^141 4 ,Lj Jl <olt 0j Sj| 

JSLJIL iijUlL < ^1 j^ Ja^ ^ Uji jaj .J* i Jx 

J l^-A^f o' r**^ ' ( »-^l ^L.V^JI jIj*3 «_».„•, ^J (^1 ) ^_j 

<*-JL . <,LLU iiJs ^^=41 <LU| L^ilji t US t 4^4. j_,|^ 
t^l J • (Jj>^ «iliJ1 v'^ J> (>«J £-«JI lift. < ^Vl <-4£fy 
oLjUl jjS3 li* ^j . ^^41 J^ ULJL. ^^Jl lie, ^ 
y - 1 ^ a <="l**w SjjL-41 f Uj ojil^ , tUjJ.| jkuJU *iA ^-l^* 
LA4I J^ cij^ apaJI ^^f]] ^,\Ai\ J^J| ] ui A y, l.^y.., 
• u*-^* •**■*. t* 1 ^ Jy 5 ^ li^— J' l-i* J '-iLiJI 

littj ) ii^l <iji_Ji ^ln! ^jj ^.^ ^^^ i^i ^ oV ^, ^ ^ 
o. dJij t ( i^uji ^^ o.jiji <^j ^ ^_j i ^_ p ^ij ( _^_ : 

<l«-i o 1 ♦ 0^1 <i^2 O J". 1 ^ ■■ .' U jyj 4^Lk^, ^j Sj^ J^ 

J J^' p-^ <-ij— L !y l-H«u'«-a (jil! i,,!^ | ^UiJI I 

J_i V ^Ul ^1 i ^ . Liul <AjJUI claaUl jl^ , ,1 ^ 
<a.U iijiX) «ui ^^! U^i^ | . SLj^JI quality uiS j^lm 



tJLu 



it 
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<i jjiJl ^^ji c^l£ c dS_S."Jl q, o^^t; u-^^ 1 J^ll j-»' <*ljl 

* tAs^" SAs>.j11 Ajic jJjj U, J-Ail <iUJI <j.,_j_1 5 j<,Lill sift 
»j_J— aJl i_ijjtj jjl Jj"!f — lia liijAa jVViVi <J-,_JX 'L.-jL — .J l^cL.n J 
£1 — ^ ( r . a.jlll __ ^1 — 111 i_A___ uilVI 4 L_l~, j ,*—=*>. ) 

group-directed 4^]| ^Uj^ ,_^__JI j+k o^LJ' C 1 ^ -T-* 

*j$ja»VI Sjlrfl JA4JJ LIU. V*^J ^^ « AjAa-il £_taJU » jj_I 4jUS 
<xi Jtsj i^aII ^Uu—ll Aaj g-i'i^U *J-i— y^*> Lal6 ' ( (»=^jji.l 

ij — » J,?^ ' ^-^ aj'jI' (•*' b>jLuxL i jm (j-jij j^., •u^s-ii 

l>A 6 ,j1 VI t O^H J ^^1 jSIjaH J ^.r i-.i ■ A c ,^1 Ki^J-iil 

J £ U 4-iLi-a OAaJ Jj^* O^ "^ £iA_?Zi 'i 1— il£ <LaL— I _pl_jjjl 

. [\Y] « <ij»il iia.liU, aJiilill 4^*tyl • ijjUtl 'M-jL <«£a. JajlLi 

S^-JLll u it oljla (jill Shift ij=^jl! i—Jj* A-il o' 

Xo — t v>« _H^' ' j^-o^ Cr O^ 11 u^**-^' 0' *■'- 'j ~» ; • O^" *' ■ <a <-l^ 

• UU. l^JjJi<u tPJI XY° V* 1 y* Oa^^iA i L^jI <iU_JSJI Sjill c> 

Ciuu^lc^Ji LjjlaJLi jjSjj ^1 «Jijxi C( ^y.i .. i . j ^jaiI tl iVi ■ ,iLi U»j_j ) Jal X 
« U j I. j"i ■-> \ JjLuJI < ji 7tjj-aJ jjujwA i_»jjuai liljjiJiJ (jl 111! * {5jA.1 S_>a 

j pi iijAa.j — 1 I* . j^V' litli*. a (-J* P'j*^' oSj <&L.Al <-iij£j 

dlL_oAix.il (jit ,_yii, f^ 1 ^-* (jr cU_^Jl A«J g;<J^ll o' * " t^Vi J^ --*J 
<Lil.A«JI OjASJI it-JJl ^ajjjJI _jA fjfJjJI . | jol rv ... i i\|l j^J 4jkJ J14J a4 O-" 

c i_Sj_JL1 (y» <ui SjAA 1 ^.^-ill . d.U>m Uil <■ ialkll jl 

• [U] « tjt— -all An-; J--;J^il (J W^ 1 <-rJiJI -^ j^ LJ^' 

. ;-v.^ l g-ijju ^Liji J . o^nWy passion j^j ^ <i ja Jll 

it 
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Jj < 4 J^liil .la-ij 4-JLJI jj-ijljU OJ^i Oi-^' Ot^'-jy • S '" 4 *1 

i-.i-.i .-i^j UjjiaJ iULJI e^eiiL i.£»L=JI ^LSjNU LajI . cjU jJ--»U 

^jl'r ..-1 Ae-i s>_ol=i<3 ,_]' (_t!l~i_5 «'«£.^»_jj QoJ_jaJj ^| jj.iLji.jJI . (_£jjj a j<, 

. l^UjIaJI j_£jj -jjiajJI JjA 



bsjjl i* ^yk oj^itl ^Jl jMJI ,-jli C 4.1-8 i-l^H Jjl^ll 3JL=, J 

S^jlll Cii___o_5 4 1 JjjJJ *j; — **■" 1*^" iS^ •i^-ijJI -lj^-j j^ 2 O^ 

(ji ^S_. J SjLjJI bjjj J;.U . « Tj-i. 4-LLk^ <»«J » l^lu «LJjjajJl 

£iL L. v , . j^JjjJl Jilll JjjjJu- aJ J=Jl— Jl (^.lin't'i.ll JJjAI t5j— J ■ J'*'^ *■ 

lt ! °e-i^' t>.? ' JjiJj^' lt" -hL'^' 0-> Cj'j^j * W^ Uj-4 cS-S-g 
: i—jjL^a^fl JSLill clj U^. l^jj 1 ,^41 o* ^ < 4<— £U 

jjLli 1 _^j U,j jijjUl I C^^jVI <1jjJ! oVUj j^.1 <ijic .1 
sjjjj^ ill p?]\ Ji ^ ,»ijJLij . « Ujjljl UjjjjLjj Lj ; l fi-;< | 






. ,JUJ! Jjl-ij Uij jj*j ji ^ill oLuiill ^j^V ^^k; <J^ ji 
cjIj^Ij cAaL4Ij oUjJilil JA£ flojj^oi ^LUI Mx^l | 

L laij tj,,^ ,j i » : <j^ j^ j iUjJ on t ijjjs, ^^ 
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jftl^Uj cjljj^ki dljjl ftjlj.i jiki uij„j ^-mLLJI Jj^JI c-ij Ij^a. 

M il "SI < l_yJ«JI JLiJI iailj -Llo pi^'i <i«^ ^j^jjil ^1 

, Til jo^ Lil 4a^A jfl (Jjf«-£ **-'' J J'^ *" *' uj~j 

jj AjsAiViM *-^Lij ffr^ f '"*~'i *^-* ' "SALnJI ij' j ^Vl ij | «frJjL«~uSLij 

i 4j_jVl ^ULL^JU . itaJJI die. (jia. cjI^I ^ill cjL=>.L-41 >ilh 

yr i, .in" j_^S LiA^a-, < ija ii^iii jjl '.l*^j C "^'jj^'J 0«— ill Jj..n i_Ji« 

[ jj l^J iiUlaJl CiUli-Jl JUll J;^ yltj . 4-j^.Lul j^l 

I ii jft-a 4^ijj£ I . n i] t t i , fx\ ^1 (, t i-h^ i ( « : x 4 _^=lUi jj *jljjfl *J lUiLq > . *■ > " 

( r~&> (A— & Jl L— ^■^ c ^ (J-Aij 4-jaAi «_^=J t_oj~i I fl "i l . -Vi -. a ^Vj 

. 0J UJI yip A^yJI <^>JI ckJii^ y3« ^ f L_^l dlhj 



iT 
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J — *J 1 — H fi—*M 



, rnternational Conference on Fifth Generation Computer Systems 

J 3 uLUI 3 ;j l -."I I iijiil <^JI Cil^Ull 4-eU J <-j_jlaL 

VI ,s-.->l l J^s <tj* <<K Bar Mitzvah) »l — J j^, jLS 4.LiJ C ^f.^ 

< _ rt ^ a J AjijJt J—, £jlJ Mia. li* u^ -^ ♦ £P-^ JjiJI cJ--»' 

4 oUjWJ <^l^l i^JUil J lA^ 1 ^^ J* < J*'j ^4H-^ 

♦ Ljj^q tjul& £|l£ JJL) « Ma-j p - ■ . fj (jl *■*■ * ■• !'i ^ 

^LitajLi ,^t . Preliminary Report on a Fifth Generation Computers 

■ 4jlij_uaV l ". l^....''"..i« 6J c. J &Cj i 4 , Jr. Sjwaia-a <— AbLa. 4 — .aj 

Ljjii J^<-°>" j "*-$ VI . « U i^Sj ij »pljSi! » <Uj£ <J 4j»^ij ^ 

*t£j_Jf iij aJ jljj Oa.1 j~Aj ts 5 *-^* ^Ijjj 4 J^ ' LiJJJ^ <j* U^ 

.jJJjj-i p= J— a1 J SJ . _^j3Jl >^±> ' *_^ J ' 4-a-oLa^ (j (_$-cLlk-*»VI 

<Luiil] lAAa^ 'AlrH-' U^i 4-".$ *—oLa. £ jjjjjJLj (jjaJJ L>l£ 'J^ VjjL-io 
« -Lill pUwiVl <&ol !> J^J llo JjSj O^J £ *^J*^' t-.-.-l^<1 

. jij2ill t3 ^ *l5^ lt^ f 8 '^' JJJ< J< ^J '^ f J ^ . L ''i'>.'^° j*' J 

iV 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



J-iiUl -Ail . 4_Lai< vil^puj Jaki. J^Li. ^ IgMpli c^i < 4,-^U . ,,-, y 

knowledge-based - -^isJI JLi^, ^i ^1 r _^| ^ : ^ u 

Oy— '-' jr-z <l^a-io o^j—* ls^ (O^jj^I I J — » o — 6jj ^il . sysiems 

4—^,-Al i^-.Jja.V' 4_jJL4l Jii * ia.^311 ijU-taJI ^--,1^ 

sjL—iJI U _£. a—^ jJk^J.1 lie, . ( ( u ^ ! £ ), j « oi^j^^jj 
i ,jSJ _jaJ ^^lc i-ij^ai; ,^1 ^...U l l ^.Ijj gJ^c J ^j^ai _j<;vi 

4 tjall O-S^ *--»;' [*» p^il OJ^Lf^'o^ Jil • »Lkail <-_■ ■ :V. " -.!' 

• Uj^uU. jkl j,l£ ijUvk) , ^ti j^ jA.Tj ^Sj j^Uii 
-Uajj 4 ^1 — jUI ( J a ) a — iJ| _uj3jl Iaa J p^Ul^U d^i 

lit-* mjj (j^l\j . ^1*11 jJUS j^^JI l^ita (jLUI jj^ ^ 

<i <^jj 3 -A. 1 ^ OH 1 ^ jj- 3 -; 4J'>-K' ^Ijj ' iiiiaJV ji—xill Ls »jj,^. 
sin. Ji.lj Jj, i 4..uLLJ1 <iLsiJl ^_^ 1^1 . iUUl) Lja^^SLxlt Jsa. 

Japan Infonnation Processing « cjI — ,^i1 a — ^Ij^Vt i — =JVj4I 
J^l ^^—LsJ JjoJI >iii> ^tU ^j — Development Center 

1 . . ..l-v. JLc j,j^ i\y\Ak!k , H?»\l J<>t> (ji» Ajj^^Ai H'm" i Jjil 

SLs J.1 ) -UJ^aJI ijJjlJi ^ylt CliLii»_j-»=Ji i-L-a3i, J <a^jxll jjfcj 

lj J—U.U. Ji «^LJj <jlS Uj_Jc dlj < ( (jUjai (jji 6j?J V^ ^ J -=-> c - 

<J^|1 *llh <o^jj ^jj-Ao O"-^ OjtJ <iUSJI 4ji U; HijJ^-i ^> o^3 
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p-ijiJ JjjI LjIaJ t j'ynl — sXj <S}^.J tj "^J- 1 * (V^rt""^ C fi^^J fJo-U_j 

. ( ^jsJU _ »^oil cu\J$J\ J£ J tfjulasll (^tU-Jl' g^ll 

*LvJ Sjji. (j* T '"' j ~ J ( "VjIjjjSaWI <Luiji$JI {y. Ljjj^.j ' i2jL — uaLijJI 
jojUitajLA 4ja— 3 ♦ <£ jj£ 4^j.}l£i -U^liiii Jl J-^-i; <• CjV^I t^J^-l 

Chairman &-J- J — =?■_£ U*> p* — =>-j ' 1*^* (<•' — e J ^" ^ 

U L .r. fil.rtt <a*_iH OA* < ,ol>^ ^^ W*« j£ J>k OVO" *-^ 

4 o^LaJI 1 frJjkj . la-.o..fl : >. , i J UlLc fijLlll t£-l=>»l l^iL |«U jljSl 

j+n jrjjaJlj £ JjLoll pIjjVIj i- u . nv 'illj i UjjW_P o'-^o J^ i>> 

£j< -I , <^a J a.j cjiJI A-»iaJ,l j^a 1 ijiLmi^l C**£j* ill iia.1 4,jJL<aj 

, 4-iljuJI iS$~~ ' cAi f^ ■^ Jb J^ O' '-Lf"-^ J' Ji ^ fjW^T'^ 

. L-o.il (JilLi "UjL^aliJil Alrairh L4JI p. ■ A'it Jx 4. hii ^jjt-s'i (J) ^^uLiLJl 
(ji j ijl i jyt jLt Q^ajjul . ^jjujLiLi ^j>.» a'i „ .ill 4.x 1 11 f- OjLS a- 1 U 11 ■ 

4 j . ^ L % (»jjAJ ^lj i (j. ' J "> I I (J^-li f j^r-^o J«jJL; c -»j j h; (**-*< Q^ y'fcll 

< (^l^Vl *LuJl' «UL>* O^ 1 "SfJ^ *J-^J ijUJJ 4j^_ja. 4jJaSS <JLt 
O* Lf*'^y J (J-'- ii «-"j (/>j' J ^' t*^' ^* > ^ (** J ^ Uo ^* "^J^ 

jvsutl) «, fl o .i , ? > . j««j1 — JS i^LS oj — a ^ ) li* j^nA\ f jj-i,, Ja.1 
pLsAll ^1 — £ !!_£«. . ( t_ilj — a^lt ^.jl ^jLujajU ^\ j3 .epochae 

• Cf*^ ^**>« J* ^t J-^ L^o— j1j-« VLioikl 
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J~i1j« liLi-jjj J^U O^ J+*}^ <i Oi_^' j-^A=Jl £m ^, 

(j-i^l kll J .tail _><jJ-i (_,!! i'Vii -uj «L=>. -IaI «. <dM>5 (J*"J*! ^^> 

ISSUe »j1.1— a\ Abj CjjA£ *-%J U***Ji^* * ^J* 3 '^ i - i ^— a i' U^^V 

,j ^jLujj^jU <*K ^1 1/1 . iiii=Jl l^jU t$jLu (jill SjUlfl ,»ii«-« 
j^.^-ji < ^^LiJI Jxs.ll £_jj-iU ^Vj^ c ..- i=^ ,ji ^S;.; hardware 

i^ilwjui Jl £1 . ^jlS La VJl i_i_5il3il (OJ^Sj l _ J J-t ^j.lLa iJ^jSj Jj5 Ju^l-xsJi 

,J_j £i Jj CjL—jiulolll j ( JjiL^aJI Jj ( _ f JiaJl jVii^l CjI^L-j L^iiLS 

*L— £fl jM dll V -' OJ^" 1 *— 3^-*-*i dal i *■* ... . l 'Ul ^jl Jl 6 4.jJLalul CjI tij«^a 

,^^1 jliiVl <u*»1 Uj5S1j < software ^L,j_JJl J j^J^aJI 
£juil2Jt (^_>5JI oKT uua. c computing if-*^ 3»aKi ^i^aJlj ^Lotyl 

4j.;JbjJl cAj^SjI i^iJa rtivOJJ Jj^vj ,«J . fl . J -,-%.'jlj inJI jJb £ ,^ic 
o."ys> <jjli~J i£J^\ LfJ^l' J* J ' .ll-lelM (jic iojL- jaJI cAJUa-11 ^ 

. (( I— il . ■!■?. 11 jjiS )) LaLLfl.^j_5 <Lj,, .i^KIl j^SJ <aJ5jji.l jai <jjj«J1 ^Lja.jlll 
4 j_j«A1 ij jiS A'ill <— 'Li ^Slj ' <jj\— -jrsJl jjJJ Ol niiVilll Clu^_jjj jflj 

4ji1 VI £ 5-iiSjJI j *LJI J »J^A=- ^lj^lt« (_jJ1 i=.LaJLi ^jLli^jLi _>2l 
jjl jjt < »j ULi^il j^jwijul ill ^ Uil->\1 j^aILiUI ( ^jjjjj.1 <J 

j — aJ ^ic <J JIJ^JI 11a iiLi~j4j 4j=>j S U -^L=-S1 J- 3»11 j;_jki j^ 
*^i( — ^r^ Jj^>- u ,J5 j>>i«J1 0^-°^' i> O^ («3l"^H : ^il- ,1 ^j • j-^l-j* 



o • 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



o^Lli, ,1^1 oo ^ O^ 1 O^LjWJI directors oj-^jU ,>_*. 

ill j . I*;. 2.1.--.-U jjaJ < ^ <ijjfl A;-^ o^ tjj-^ 1 ••»» ot 
•Jjj o u • J^ 1 c£* Ijs* ' ^^ ^A) t> 0^- ^ -' ■■ 'j^s 

Jj «,> J ^ cJ^-, JjVI J3 UI • ^J>V1 clji-JJ iULi LJU 
JUL, «Oli i u-^LiJl Je=JI j J^-A; cs-^ uS-^ ■*=-' o'^ ' &i 



4 SjUJ! ^U <j\ mighty M1TI ) ^L ^i — II (jl - (SjL-*JI 

^fiH i L4i, i_j_j1U.I (^Vii'il IjjUjjAi jj J_jilll if I . . i" i_5_j_j £ ( ^.jill 

lie J jLgJkl ^_iU"i..m ^U i^;l£ Ijl ^ . ^LUI 4_,UJ1 4j1 jiJI 

IJ4.J Ujj j di^s I4JL5 c i_j:La.VI ^J I^jS ULikll iilji as j^j^ll 

• ?■ J^r^*' £-° ^n-^ i^i' O' 5 Wj^ 1 *Jj^ I-t-i-v 

^j-f ULLil jjlL; cuIlS LUI 1 j!^^! «iLl-uj 1 gjl^ll J 
^]j_.j &s^l\ OJj—i-^ Oi-^- 11 03— ^LJI • Sr^V*" <^^ ^-^?- 
^1 iiW ^LliJJ ^L^L SjiiJ ^jj^ll J cxr^^o ' •P 15 ' ^L^^r^^ 1 -? 

»fl— S^jV <J-JiLl LJ . JjlSjJI Jnj^-.ll J U^^i ^|^1 4Jib Aol^ 
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, i_jLi.V' jc^-Jjilj ( _ r -A. e a._ h^jLa, 

4 — Jilil 4J0JJ ^-jjSJI J^.jj j^>!= <«.<iLa. ^k l£j1 — jj_i, sy*** 
u -.Lllii i ^U ojj, jilu X: u^VkVl JjaJJ 4-JLH »jjjl ^L. Vji.-Ji, 

4 — ,L_cL SjiiJ ijJUl funds cjlj—j-ajill *1 ^J t^^ J_^_,^l 

J iu jSJ . jikT ^li, ^ CjLiljjJ.1 flJalil ^ V^j ' f-_J*!=> p jj~^ 

prototype <JjVI <U-^lJ1 aJji U iH t^IjJIj cj! jjkJI j .l&l Jl 

C»l .stiLJU (\a JJJ =JI (Jj^JJ ( f^?->^l — tyljl A ^ LJl**1 f-?- ■>" ) 

jja.1 ^.j 1-AjS.., Jna..A l"i*s") ^j jXz.\. ill f-JOJ • CjLo^Ltoil *Uijail 4-jjljrs,Vl 

J cJ — , jL4l jojJ — c f ^J jjjl — 1 u-^j ^j < ^jii^y jx^.?.}^ 

. jj-mLDI Ji^Jl ^jj-il ^^jJI (ijU41 ^-.i^l 
jJj Sj^s JI^JI jj-Sj iilj'u,iijj JIjj V S' L^ina (jj^LLiil ^i«j J21 

. A; Jaa_; tlj-JS OJ^i <-«>—« t^J^' J--Lkjjl ^i^J . <J— J_jiJI J 2 ^ J 

or 
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,_-u22l . (. cu£A <.^JH CL^i Ji_3 t \fi _iU_i _3 Jll] oL^aJll 

r ,^U pjU^U o* ^-uZSl JL5\i <->t.i j villi J*-f . « C&&ahW 

U>3U l& <tf ^ tr a,Ull JjaJ» 0< ^Uk^Vl *l-_5l itf » : 4jjS 

^ i j__> <^l . : JlS, • V^ & f 1 ^ V ^ ■" ' Sj: ^ JI ^ 

j'm,.. i_ <iu < ^u (^1=1=^-. ■*-' *--» c* 1 ' lA^ M : ^ -^ 

»„_* o—c 0> _ J£a ot*^ ! Oi**^ 1 ^-S 1 £*- J, ^ t^f- 8 ** 

. f " «S 

iwUiL, » : S-J4--, <Ula^ <^~^j <-!=■' -2i { -Se-^JI -*4-*-«ll V=^>. 



.jLUJ! tf _l c-jLJ-lj {^tj^JI u* tfj^-~ fi 61 VI . ffl-JJ „i L»>~» 
^ US « J— Jill o' J^ 311 ^^-J^ 11 '■** -J*^ 1 " ° 1 ^ J ' U * U ^ 1 

^loi all cr^X\ ^UV! ^1 ul» L-y-b iii U JUL. jl 

"" " . ^Vu 

UUi ^%..ft.» ^-v* j cP ' cH'J t ^ l oaj. - fla d^t o^S^ 

, « Lj-.J! j ,jl>! vj 2 ' 



(JV 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„l.' 1 1. 1 l .l .lll .'.l., i|. '. II l.l.Tl 






oi 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„l.' 1 1. 1 l .l .lll .'.l., i|. '. II l.l.Tl 



J>\-2\ ,>*M 



<LJtt ^uj«vU Sj^j jjA« CuuJ Igjl 
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l«^ 



S • j5Lij j] *J5U uSUj cP* 

<^1 _ (^1,. , i ,l.„ViH *» Siil >jSi ^Li djjjSSL, iU,L oijsj 

,,Uj_ o 1 -^^ c^ 1 djl-J! t^ 1 ^ J>i l5iL -* v>-^JI J 
J i£Ui jlSj c dua. L« y> )ia j**.! . ^jl m-^i U J^ ,> ' Hoi 

l L5 J.|. il-. M -i 'ill cllill j _ 5fl __vill (jftajJaJI Lfijij "i-J— j_jaJ! "Ui iZiil£ Ci2_j. 

^i yi l^i dill* L, J£ < «£llj jl »l*tfl li* J c?lj t^I 1+] oS, fi 
^Llk-aVI *l£ill jtjjb <p£.\ c«:U. UjIe < l,U \o ^ .i*-* 

gjjj cbf ^ ^jjL C Aaj L> J,JI A.Ji Uc AS Jlj J| ifllj ^ J 

tjljll _^ll ^UiUI ,|j,l j, ^j Jj 4 ^UVI J^j C gjjkjjl ^ 

*4i- J <J1 • f«J.^ -i*l~*£ 03 JUljSJ1 03f5Ujlll «uili^ IS 
assertion V-^f"oK U jA _^ vij__ & ^ 1_*^xJi JsVI 

jL-^1 ) Al ^t 4.VI <^ ^ ^aJ! 0> J| ^ jUj - rjtj3 
olplSJI J^i*-. Artificial Intelligence ^lik^l ,t_SJ US1 
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yjj L. , ( f— ajUI _ v l_i£Ji J^^—uai ^ ij — ijj a.*I.iA-. . fl \ 

merge g^ c >Jtj g^l oLU JU^L ^ <jji i^^ 

— e jc^' O^y-i ^£i J Ujj <a_AU fj\ i sort jj jj| 3 

-r-V 1 u-jJj J^-'-a -^ cio^. j^l 1 lis Jy^ jSJ 4 ^u^aJt 

J«^JU £ a cj^j— U1 » empiricists o^j^=d' d_ilj1 J_*s ^^ 

e— 'J *H9j^ °^ J J^l *l~£iil SjUdl £xaJ1 Oa.^1 

o^ — .1 . ^\ \U „ V) *L_iiJI ^^U, o_i ^,,^ -.t) cA*»»Jt 

<*ij ^jiiv jj^ji yUj'c 1^ jui 1 1 -^7 ^^ ^ cflis>; 

JiU o, .kii sx. J SL. ijxiJI ^ ^^Li £ ^i| E u ai P i£3JL& v^VUJl 

'cjr 5 15' J** ^ 5 _pts ^jSj ^J i^ii _ : u : -v . 4_..L, ^ ^ «-, 
•ISiM f . ill. SjL^ i^^z ^azd ^U) i^,^ j^ oK f " ^ 

^J-^. lilj , r l4| ^ ^^^ <l;S-ili ^J^iJI ^ic Sj^ill ^^ 

S *KilJ ^. l ^-. .... - , ^ oVSII J 0*^ mathimatical 2U,L^,L_, oU^fel 



»,A 
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»jjU cVJI o ls 'J' u^ • "^^ i^ 1 ^ ^^ l**' 
jl*- ^ . < ^-^41 - J Js J * W J W 

^LisS JaJS <_u~il_jaJI o' • V*^ j£« J»-» U^* U- 5 ^ iijljUl o 5 ^} 
CuV.ti 4-ul JVl JjUiaJlj . ,.141 O* ^ji«* *l j £ ■ * " i tS-UoS]! 

<*fc*, J >»j — j^-pl ^^*ii J>-» ■jil J« « *&i fl j *■*? r>U5W 

d..irJ ylib jri>^ dL-Oll >> j^^ll j*^a. ^IS )J1 i J\yJW 

- JLii jf UJb Ll>JU ^1 . jviJI <kJ« Jl jJLWl > ^ via, Jl^sa} 

. <j J^"< Wj** (Jj~>"' ■' ■" 'ie-^JI 'J* i>*< O' ^J*-! ' (•'♦' " 4 -* - )«J li»l 

I — ib jiSVI g, . ■e-JI ^ ciK »i»j 1 <j1oJI ^ dbjjSSL, »UJl 

^ <lJ*L-Li l+j! £ JjjI < ^gi4.i,. J pitaJI *i» W-"J«-! -^ • bj«-<.j 
JSj < (.^fifl *lS^i^ »ji» -UaUl ^jJI 4.J ,.i>.. ...a.li Jj**. c-L-ajJ) <iUi 
J_i CuOjj' jjjJI CjI^-oVI ">-la. i»ji ^ lift (^jIbj ^1 l+jio ^IS 

*■— --' • " ^^ • <-"laJl l*i»>i— 1 Ojj ^"^ M^ ■*- t^jl«Jl (iJJI 

o^? cc4-^. ,«*j>»i V^ ' i)W J^ t> '.^.^ oj^^J 
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1 ,Js. \ — ibjjl JV iaon. oi: ^j i JsLJI u ^k_i!t ^ g^^i, 
. *_ui ^ J^«_, r ( c « LjV c s.j v 4J» )> o^jLU;. w \]| *L_i'Vl 
-' =^ J-^ li'-* • VI ^-uJj oljl! ^j ^ 'j 4 J Sa^^JI <^oUI 

ijc.-uijill 11© Oi,jA l^ii t_.-~.VU J. i rjU. lia iruslkL-il 3JT U 

O' J>*^ u^"^'^ 0p'..ci1 g^'j^ tJj—Jjill llo ,jU < Uju, s ljL-5 J 

. \ja ; Jjtj <: ctfjkjil. jjftll Tail g.jU-. .-. » 4.^1 

g. — , JLaJI (j-xiJ . ilSUI jj» l„ mjsj Aa.lj JS Ji, C lujin »jlL 
ii,j =~ ^S j] ^Oa.j . ^.jllj ,^ilJJI (oSiJlj iJL-aVlj ^1-^Vl 

ilL^Vlj ^'^Vl oLj>: JULj ) ^ill viUL-Ji cLjli: r L M s 1ji 

tilL-u i_i_^_ibk £-i~a i^Jjl U-U* Ciili . ( ^jMj ^I'ill , h<--I 1j 

ifJ_jL_JI _j to L, l yc <3u2J Ojlj dLll ,jjSj _•_/! Jj V l£ 4 TjSj SjL-i 

(i jl (j-iilll jslt J tlj^i . iLoii i-j_j-j1.iJj sjAaj ^ i (_jSJJI 

. JUS-xll jr Jj^il I 1& Ji, IjJ ia.^. jj 4.; ..Ul 

Ufi JIjjluJI (_jai < U^JUk JaI — uil (jljjiuwi Ua. <slU* iTjilS IjfLft 

4_J£11 <=J_4I ^jb ^jVI . V ,.1 jjSiall fc.U-. .,-, 4JS1 oili lj| 
SjjLs iSSfl oils L, I Jl ^ iuliJIj . 1 iA <Uu Uj t i^^JlJI' tlSiU 
JljV (jil—fll elS/iJl I . V p\ djL-JI ^ ui-JI ir.1 i L#I ^1* 
^^ dll» Jlj3 V o^J « L.OUJI ^ <^ji]j i ,ULuU U!j_^ 1j,| 

. <JVI *ISJ o* WJj2 v^ ^l fUJiVI 

JiJIj t « SLpJLl S^UJI <j^iill » ^-v ja U ifjja. Uj5Sf JaJ ^U 
oLi^ll, v ^c ^jl; IgJt . L^jl^i jltl ^ JjT 4 — tii ^,Ujji 03* O 1 ^ 
1 cuuii < 'i M \ k\] (( ^3^«l^ » j U^x^ £ Ul <ijJUI iol^jSJI 

^jSJj— JI j . I4J j^**. V JLSLJilj jj-^a J Jjlj < ^1 pjt^ « SljaJl )) 
I "jr-^J ^ LuojI 4.JJ J ... . i l. r^ JI CLiL^jj^^iJI Ujj_j £ "IjJbiSjJI CiLj n pjj 1 

oljSLkll 1 jjl-JI I aa J S/^l oUjUll ^j . <, U ^ V L^ 

,M jJaii p^I ol j c o'j^J'j ia^'j t^^ ] ^^ «i tlUVSJL. 

. ( ji\l)\ jilSJJI Sjja jaj c «h>KU J,IUI ^^aL L^ 5J_,mi 

1* 
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-jiLi^Jl SJSJt o« !>LJ intelligences *l£j ^J$ cjSxJSI 



4 ( 411.^0! Uo_^ ) aather f-JJI s — * ^j — *JI UL_i»*j legere 

jUiVl ,,.'. ^oj: < assemble £ i^'j • collect £ <^Jlj 

jLiiiVl ,_,>" intellegcre AjluJi i c -U.'l ^' * *-> £LJ="I iiL-aj 

jU^tj, t g&A\j ^uUi 1 V+S^ U artifact <^ 4jy_X, 

iiiT I luJ pj^y-* <&-* <■ <*_>«-l!j Jl^llj f<-^lj ^'jLp- 0JJS 0>J 

iZii aa ill <j jajJ uij\-~j 1. 1 _j£> Ia» £ is— il^ j~.'L».-.« ^^cLlU^sI *l£j 

r J «LiUjLi c»il£l sl_j^j c Ly'j?-' <«j*4i jjJ>-»-j ljJI «U.sIjsJI iij.\Jl 
iuU— 4^la . <j_$j£<, c^M-s.-i UJ oul£ ^1 ii, »j£*ll t^V^t Uuj.i -iaJ 

, J&Jjj 1 { i -VS ...A.i». 4.1^/1 l^Ji.1^ iXJ' *ij*-jljJl CjU' rjojil ,*«=vj.ij i-L**zJ 



jLjILcI ^.<-inj ) ^L 'l . nV r "jLj-E. *jii .Jaijj Cj'j_ <al OutAjjl 4 4jdaU_jJI 
<|J *> ' «jii<i 4-1T jjii. ij.'^c c4-^J Jiaj ^ «LUL-uj uja^ij L^^J 

<Li$JV! <~'"i 4. aUU 1 ^==^ tJ)- 8 '' C- 3 ^? - W^^j j>°-" (j-'- 41 L:ijij fjljjJl 

O*-^" -»-J.I (^J-ojjXI d)^-; (^-.VcllJI ^o j . . i » "J I lit ( _ f Lc jlj-cVl j*3 il 

ji&> C 1 - 1 ^-^ ' ^-^ i - ,, SjLa=JI j^ Jl^k j^Uk^VI *^a1I »Ui 
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^1 s lj__A^I iu-,1^1 ^jjjM Jj*. U J,L_J 1+1 cillS < JUll 
4 „^a.-. ...ij ^-1^ j^^j jLp.1 j^ «ulk (qjJj^JI ij-^-V s^j*^; "V- 1 u*-y* 
^all 3 jjjJI oV^- ;.. -All y-lj— j j^' j «■£'' /^ -^j-: J 

ojb (»— ajl jojAf ^il-"i ■'■<'.l ,?■ jjiSj »....; ?e-u^al .&1 . (J}!U*Al£kJ;ji& 

1 jSiu .itS.. *i loaA ^ ' ojV 1 -} M^ L"-^ l « iiuU J^ ^ 

. <AA.U L-ihll Jliic. ^ ylft "Ujlkl 4iL,LM Jili. j> ( JisJl ^ix-i 
gJLuij £gti«*&1ja «UA ljS3 CoiLS j^iJI lujSS Cj2_jJI Cjlj J 

ciLJI I — 8-il ^ii L,j^ ,jii; jL-a <JT Ji,*, ^iuL -pjUi; JLuVI 

i^lUI iiAilV »i ja^MI ,> otJ^Uil ijjJUl J^UiJl clj^ o^ jj 
^ ^l^ ^i J ^^>, c Analytical Engine <JJ^| aZj^X] 4J5U 

CioASj <^ij Jl ' f>3^' ^i*— a !■** "i"J fJ <n_in-s!1 ) . iJ^jVl **-»•» 

ClJjS ( ( f.J!.j!m _ (jJJjU Jjji Jill .lull 4jjl ) (JJiili 1 ^ LuUjjqS liiT 

ij-iji'l ojyb i. i j ,.J ! , ' r t l cjj_jJI <ii!j ii, . jSjj 1^1 iUj J^sJI ^s^. ^ 
J_Jliil u -wjaJI 5_uii^JI fi x ; iiJ SjLJiVI 0j j ^ £ Tjlj&j Ijlj., 
d_ij (^ic Sj^'yl ^UVl (jLai— ^1 ^ L«.^i; 4JVI i^j^i L 

L-jii u-^iiV lS^JIj jrJfi'-; 04 J^ O 1 O^i eito ^M <J 

i fi^JS J^ Aiui . ^la^ j^ij (j! v ji*i U^jJT ^1 ijjlill jKaVL; O^^J 

3__U.l is' ill J- -^ ' » »U—1 Uj -uJT pjZ \ Ji^i £AjjL o 1 ^ 

Jt", ci^-, 4^aJ1 »J_J» o' |^' * ^^ U * (( JC— Si ^ arud 8 er y 

cji^j £ IjLii 5 ^ij^llj ^.-^^ ^^ ^=^r^ c} *»-i l^ ^ 

C ^auL ,> J^K o> ^ u^ ' <^ U -^ ^ J^^ 1 C 1 ^ 1 ^ J 
^ill j^sjJI ^»-Q (oJo-aJl JSyie. ^j41 V^^' V^ 1 -^ O 1 Ji^ 0^^ J i_ir- 
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o' ^ 



4J 



»aa Um < calculating l-iL^JI j counting a-~J1 a^>.i Li*~i> ^^i 

U;V ^ O. ^ ,lj aVIj J«3liHj V^VIj dX^V' L> ^^ 

» j^Vi »j*i »L«tfi 'jsii ^^ j^Vt iX Mi\ o' l> i**^ 

tJJ-lj < JLill J^J— ' ^i* O^-K^ OJ^ O-S?^ * l-j^iLJI jIjjj o-« 

"«Uia5 ji.K djJ < ij^jjaJI 4jJL>C Aa>t£ £-_i1 J <3^ L^ *"J ^J 3 ^ 

. Is »! 

, ^.ji-j J Si 4j_^a&L~S.!l UjLal^jJbVl ' CjLujI^jJI JjI jl i) L^jLt.'.y_o^ h =J I 

P 4 JiJ ' ' aWj ?r-'J K~ iijl Oj*J £?")1_>J pM i^jlS jLlil (Jjj^j ( ,is. 

O' 0" J (*^J .3 ' l3^"i'j 4j_fcL-U,l' «L^u«5_'^J! ^J CaUjJaj (,1-T- dujbjj 
4 <LailjJI iLaJJ >LJ v a.JI ol tula" II ^JJt Tas. » ■*_■» ■ iIjAj «_,Ij.JI l>jjb 

rjL-£ s:l . illjjJI <UL. 13^^ oils L^ic ciui, ^sJI Oj^Jl I VI 
IjjLs l^S IjI tlliT J ^U.1 J j-^a^I ^AJL L_ill pLJ-oJI fVjjb 

-— 3 OJ— & •»* ^^ ' gijkJiil ^aJI <_j^JU1 Jby± jlj"Al (jLr. 

II^JH t> Jj 2 ^ l5j^ V . o 1 -^^ fj^JJI LilJ^JI i_i] il,^ osjsil 
CftOUl j^jkJUl ^^V J£l 4,Us»l yk*1 AS ,^A^1 1 Jj V -Ul Iajs, 

gijJ^-J, j_^V Ij_a j> uXJI J-ji jj» ^jJI £u«-5UI o^Uj.VI 

s l_SJ » C \U ,^ l jl < ,^^1 ^L, Uj^iL! j;J| JU^-ji ^ 

^ ^aJI oLS^JI iiis L^^A j^ ^^ ^,j^ ^^ S(5jLh 
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rules of good guessing « .\i>l.l (jjaV'JI cl^kLu » ^laiJLuilj ) Ja 

g\..r.i Jja ) jU^lj J i^^J i { tiA-J' ^ —^ J "^V 

Sj-fii. ^L.^JI ■> .1. j\\ j , ( j_i.T VJJ—A VJ — ?■ '^ ' ^ ? ,,i - * 
. (*5j^l cliL;?>j'ilj!L^jl ^ ftjj» 4jL_i Lo_j £ «Ui i_i_j£jil l -'- i 3-'' £y* 

.p^ljjll L^jl £ Jitl^il .. .-■■ .." V i_i : l„iI_}^.JU £ »^j_=>^ Le_ s iuv ; i ,jij 
I «j JjiaJ jjjJl 1 JSUill Jrs-j J^IajVI J^ if_.jlj.lll iTjULsJ! ^1 

■ Jill «U J_ill 4a_L»lll <£l-o 4 J-C j__Jl ^ j A .»- i j , ^-'JJjj 1J4 — ij j«l lilb 

js^^LjJJ £ .LA II J^L ^lfc Lj^i ^^ — cjl! j-l i <il_iVl cJ-«> 

<; ^L-la-iU \ j? II Jo aVl oljLI .j < JoaJI Ct^"^ 1 

1 j ^i^ -: I^IS ^JJI iiliJ^V oUUI L^ cailS £ ^jtrpJI ^j*4l_5 

^ ,,■.1 pl_SjJI * tiill llijij ^^ UJ^J u'' ' ,1 ^J'; S *-" ^ ' '.'>-' ^l^JJI 

VjaJI ^ LLwh, tjjj ^,1 . (U>J dJJS Ca-oJ ^Uj4ill i^,UILj ) diiS 

ijiLJI oj^ '"y^ * Li r. f.U.^ 'jl tliill Jjjsv. Ji.lj j jj_9 4j1^IjJ1 

,h:ll ^1 a VM^tl 2LuAa^JI "UjjJl i^il — 1 o' Lf^' £J^' 'Pi- 12 '- 

4 juL^Vl -U-i <>UJI oUaujIji^Vl C« U CoVS Ljil — ^jrpJl 

jiiji oi^j caiis .ka-it o-tcj . <Lum ajuul iskm s JJJ= m 

AjIjJI JjUjJI oc uillij liiui (hLJI C^Ua- ylll ^-4 < Sjj^UI^ AjjUiitl 
<lt i lift ^ Ao-i^j/l . (jAajJI pQ . A n-i ^j^JiSLLj g^J*^Jl Jlj^ f»J |>>J 
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0_ J£\ J* f UV» J\ fXUi ^Uk^VI .Kill o 1 £* <+U .> 
* y , ■<• liij lil ibli. I CiLjJiUI <l*jij AjSlj-iVl jriUHl «UU~a 

«J tUll «jij«-. (O^lJI jl — ' ^ - yU l ,«iiill O* ctt«^l^l O 1 

. ^U, J . .olj f> Ji J; j.L o jiX&l _ knowledge - based systems 
t t „ a J^Lujj ^l techniques i^HUaJlj i^l Sjia_j «Uj«il Jj^jj o' 

5\j^.*. cjljjjAij SjJjJI «UJL VU-ci oilS oUjJiiJI ^1 . »UpJI j 

. u M«-wil £-2ljll J LftjLikl &, Jj V t (jjAJI 
f.\ SJJ1 <ii «. i~21j ^1 £ ^All O—Ji^l dilj J <ll 4J5jUll 

Ij-v i.rtl ^ £ >U Ijjjbti o^-i" (j^Lli! <■£' — J*aJl' rjL=>- {*» i>s o^ 

ijauSj ffJji= iiJi fJ-aU_>J (jlS La Ijl a^uiiil jL-ii.1 (^ic yJJjU A*J la** 

uic. (jjjjl ail (jjJ ^>H 0"L»Vl o J * 3 fk1 « (Jaj—iij » ^^ UU k-i^H 

U JI ^T <jVI Ji.J ^ill p'j^=JI f=J!> ' "Ol«j; fi3 U (_jiiiaJI jj-^JI 

(^T AjVI (^jl (^ji Oj^J~; (A*l — JJl tr^ f^ y" (^^jL— cj j>a ulS 

i^l I jjju LS gJUi ^^ <^j ^UaII JS 1 j1 £ oi- 1 ^' tl -»^ 
us; ) <Jm ^i.^.^^ ojifc oj-^i >iWjl tir.-i^.i-i jSi; o 1 o^-i ^ 

J ^JiLll^aVl pLSJJI (ji^Li 0*"° ' ( (^■daa-ll ^^J^ J vfJliiT tijj^ 
\y\£ Vji ^V dJij £ IjJS Ji.il Jujv, Jx (^jUJI lilli IjikU 
*jj»j ujUkj^al Ijili f - (pV VfjijJ ' f^jLcjj»iA t^S JajJLj lila. (jjJjiAa 
r UL_£. YO jiJ ji* yjjdt Ji=s£ Jja^ (gT 4j"i(l (jl * (j^J^JI y*=JI 

("J — ^i ( (^j^' — >Li-jj1 ULa.5 V^i ) iSi*y~*iJ •*"-* **— ' cj^' 
lil — jjS i- ^ . fi'^j ^Jis. jit ^j3 /i^J ' CiiLjjJiJI A-a^J 4J1LxUjlj Jji, 
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oli OJ &, oa (^L-xJVi .ISjll \ jl i ,3*JI olj ^UL-^1 *l£ilt 

^1 ..l^JiiU U»4 T^j < i^j^\ J TAJ 1j*l »jl^L; o£ 

-,j sail cjIj Lk qsj ciS^ll ^Li i ^LL-JI j»j £-»i*4.l j tij-iaj 



-n 
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■illiJl J-^l) 

^ i ijSill oV^ll J j£aA\ t£jJ lulil AjLsJ ^l 4 ;: r --1 1 

j1 < U-kj^ 3 jl VdX) 3 J 1 *5l— Ul jjjA: jPjlaj » *3lkll AjSI^VI 
J j — =j J jj^.tij'VU 1 la ^« .modify Ifjjivla uiJ IJ_a ■_ail_Aj 

'GiJ^N JMi ^o Ja^lSLi 4 — til j£> Jj^ t^JJ'j ) t£jiaJI J_j2jJ1 4jUa 
4 O 1 — "^ ^!^l <iUJI ,>, ^^ J^aOJI 11a. , 4/iim< <2LU ~. -.1 
» 'Ul iii 'i La_4 JjuI yJI AlljjjJI £jJaluii £y\'ik * •U-al_>i'i o.oAj a>i (jjxj 
* l ^. n j l ^a i3 Jail CjiL^AjJI vfjii J<! J\ Ijjb ^ _\fijVl . /5"^H 

LS'js.l ^JUj V j$i . oV^l ,> uhL«, £^ u_.j — :L=J1 J\ { Js. 

i ^ — sLLJl ^^ ^1* ^J| ^ AJu ^JJL , oU J41 J, i <sl_U| 

l CjUjla-.ll L, Jj^ ^ic lijjl Ja5L_ijj tjjl^l <^^ii US UUj 
Jib AJSlkll OV^J .S*j V £ (Jy^i.VU ^ <i;^ ^1^1 s Uiw,L oSi 

. ^UifiMJ SjLSl 4.^1 ni, Jzt VI Uh^-iUJI 

U jfJ^j U^s^l* t=.Uj]«Jl ^u5l_^Vl <aJUII juSaJL _^ "C-iji j 
f i_^1 _pSV1 oSLJ . L-^ijss UJ 13* uii^j « W^j>3j 

,^1 ^j^iJl J_j3.J1 ^ J^^ ^^^ ^jj ^.i^^m ii^i i-| 

• jj-J-o— ill Ci2«j J& a Jj 

T^l lib ^^Ij cVji-ill dh <^_^ r , '„ ,„| j-. | ija • 

•-J lJIj j^JJ SjJJI cL^Lll ^ ^^^i- <JS 1 . LU liLi. 

"VV 
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jjsj £ (j-^jl jl « CjLojl*_»l] ^j«-ll ijulj^M oLJlsdl )) p^aA 

M£ ol jliUI j <_£l ^<jJI cikul U^it iJLxJil oLs/u Ujj^ jtil 

I ijJLlil ikaJi ^jjLi ,j}M v ^l Lftj t -ii-i^. j-a* CJ-" '"'5*3 ^"'>j1j 
£)_jJjlj liL, )) I fiji\ <U2j Ljl-t 4-ijTi.lU (^vSLS— Jl - \ -- . U l . , (jjj> , 

smart «ui Ji^ 0j £i j 4.^i!L SU_4I V5M dh I ? <^^ <J^ 
u iil j^ol^ll iiib J£ t^LS Jo ^ji ♦ 4-Aftj J 4_J| iii^k; Ub> 

aj_ — 2j (jl ">.I5U (JjJjjj "Ui^J-o-J hJlJI djSLaJ Cula * (JfjJi jjiVI » 

«Ul "ill . si j.pJI «iliJjl <Ac _3* Uo \^A Jjl oVS'l ojjb Jk; ^ « Ljjj! 
♦ ^ '.! " * ■'■" 1 J^- 11 o^>i *-°^ jj-^' jl*-^ Cyj-* t -° j— J ^IjLa ' Jj-^aLiilLi 

L^jj t "i-> i . ^i l U>jie tiicj^al f— ij dlSLcJ U <ik=J lilllio jvSj J 
i^cxj-^1 ol^i ^ 1; 44^ Ji^ ^ ^ U <j»^J , (jL^^I <u JIoj <J^| 

. (( l^ji «LL» jjSl 

J IsJI^xc Ji,_j i J^UuJJ l^^iII L^Ui»l J<L <: cjV^/'j 

04jiL-i;i ^lj t tji^. <AbJ] Vq.-is. s _^ij ) 1 JU.1 ^ l a -;'.l .,^ ^ c l^jjj 



■^A 
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cognition dlj.il J Jl ,£11 Jj^auJ os^ll ^ £ •!, jj — kiil 

»,jU"t.„.it ljSjS » j « f ^^yu^ gene Ofh^ clone JA, Jjl-M 

O — aj tjja.^, <J>^.' JjStiJL ^ i (( ? jiil «t"~ *■•"■< I jLi£ (Jfl=»J 
. t$_u jj£T CjVT 4Jk_J_jj 4jj*-~a j5£f <i!LJ 

common sense jjL-jAJI y^aJj ^L_Iao ,^111 JSLill J— ».j < *-_}£ljj| 

^'^"j Jl ' CiljLuJI <JA 5 — nAfan JI oLv»ill i^-ajj* uS J*jjj U*oj|ji jjil 

ij JU1 j-^j^ij oj tL -^j unsystematic ^j^j bj V L 



^ic i_Jii|| ^.U IjjjSII J«*j ijbSJI <ui3 Lu^L^ jsJ , Al ja ,.,, 

interactive iJ^UaJI i^ull v^l^Jlj < J£UU1 oja u a*u. 

l_Uj£J < J^iJL U-.iiV U>J 1 lili I . j&\ U^L-£i ..j^^ 



•n 
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dh J l^A jSii yiil iJiaJll J V ^UJ1 ^UJl J^L _^ LUI 



£ — ^ ^ Lri^ oW 'U 1 -^ ^ V*' o^j < « tfT -uVL, ^ V » 
i_iMkl 1^^^ lS ^1 ^1 <SoS-J|j . empirical ^xu^aoll iia^JJ 
jl « pl-lii-^U ^U^jj <iJ J_ii1 ^Uii.1 j_ >?s , ^ ^^ ^j,j „y 

1jUJl jiSVl itjlJI y> SjxlHl ^j^ Jjjx^i jii, u u ill 

UU ^jft^ji^, ^iJI dliJjl J^ J JiVI J-e l Jaj o^ U U 
1^1^— Sh\\ J_Sj UU lajvi, < 4jjSil oift ^-jk; ^j^UJl ^ Ua. 
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. ^jlsui <U Jj2j L«* _jj=ujl jj At . j jSij LgJI (JLSj £1 
«■ ' »- II , ,iil ] "■'■VI ,ja 4 a. eAJ 4_=J 9-1 *j!i ( *l£jj <_flri__jj .*i.^ ■ 

^1 L,l ' t-idiiUj <_ii._Jl »j__udL (^jj « — 1 o^*^' B l- 3 ^ *-"^4.l 

j^Jijjj c £ ; :"--' *Ls-*-j j^i <ju u ii» & « (^ijj-ai ui » . (_ji.AH 

_ A_,...u^iJL; cL—LisVI ) « «Uil Jj=kjj !>J' ^J B • *- *_■•=■« ' «J 
0,j1 Vj hardware __5y Jl J J__^1 ^^ ^ Lilj . ( ^.jill 

^jiLjollLj (j-WjJ 4.,- njl l ejjb , Lift l^Ji_|jj J_jj ,JL_3i <L^aj <jjj kjjI 

t_JJI __lc <iL_ o 1 -*^^ 'j-^ J^j '-'■ iic t -r il - i " |JL*J1 lift x,jL«a j_»l 
dk, c „,j3 v d.1 ^La V » : <U JUi , ^Jiji j^ji dJil l^jUJ! 

. (( j! jol L^j j^xJIj CiiS l pIj^j LjJ_jjij^j. 



V\ 
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^ ^1 i \ — jjSLj 4 JS ^ scuba gear LijS—j » ji4^ ) 

self-contained « ^^1=41 ^Ij ^iU.1 oj j d- 11 "^ jW~» n J ■ n ~^ 
. ( ^jjAI — . underwater breathing apparatus 



4 Ijl. .ill jfi- U^jj J^ <aJjsJl Cjl*_^ill o^^l L, ^K ^UiwaVl 

„» Cil'»|V.II (> f^Ua fi <j^ Jlill J^«. (>=■ * J-" (i 3 ^^ f 1 15^' 

»LiSll -^ cP • 'L^ 1 f^ 1 r^*- J*- 5 * Lri-*- 1 ^ 1 r?J*^ 

A*s" » > j) •*■ ■ pjjU . fill L-mJa L-tu-jl _j=JI 0-s . i .<at £ LoLc ^jj-SjE 
^l^uIjsJL CuJD ^311 iU^I dlt J^ LujB ,,13 . ^Ijj-lJL jjAU 

iajl^ ^-.Vi.^1 pLSiJI J2^ J PuiVi ,> ' *&*& <K>. ji^ 

Colli ( U /^ ,> J~^ '■&* g^-^ 1 V-^J < 'U.jM l^J>i~^ 

Lii l *.-.<V Ljja-, V*ls tjUi.1 « Spjoill dh oLs L.xU 4-Ac oil* US 

ill) ojjb lTj.il 



^- -~-.H 0j Lo*Lj ,liall Sj^ <o^ ;i ^* ^Jj l* 11 ' L ?^ 1 oijb °^ 






VX 
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jyi <3l t> u dlj^V tjjS jSSi ,y-._k_.VI «l_iJl Jju iJjLiiLj . -uLL, 
S ^liU-VI *l__JI Jj* jJSllj j*VI cM*3i I*-* ^le-jlVl* 

j a < _»--_l ilj^ ^ycl'tK.^I *l_.iJI ji^Lj U-; ("j 3 ; cr-l c-I*^j_>I 

dJ A. ^l__-_VI *l_il1 -^j iijia. j^j VI i Jj-VI r L41 J 
i ^iL-LiVI *L__.iJI jj>j y» U-i> «-"VT J- 1 - J 'j*-^ *U-JI o' J 

^jl -uVI J__l) »e^ — u <_ij — i { Ji\\ Li jjS— iJI »JJ4-?- ^ <- i . i ., n jjbj 

j^3-£ (JjjSJ ^^ c5^ ^1'tli.nVl rV-ill J ^^J V iiU'SI jo fr'inrJ 

Jjjl O. j-Cj Oi* 6 -9—"* (J-* 1 J J - i *d u*'— — -" —VI ffl^JJI ,jl . LjS^aJI 

T_=» ajA-xll -tiijiyb Iii...iT-s1 j-^jS _*=kii . ^ — tl»V (&*i}j i °jW-i 

<l\ Tp_j~j j qVI JjJj Uxj ) J*-* *(_s-» i£' JJ^^J ' * I—ill J . A ii 

ua-i Sjl__t ^Jl ^L-J -w j J^l < t*iu1 tjSJ <jj£j -8 ( jjjvi LuJjIj 3j^* 

„ . I'l-.liiiV LjjjJiil <jjjt^ 

JM a.lj i~alAJ1 ^i\J^a JliiL-iV jJbj VI i j»g-LS OJj^Vl JU-JI 

ej a ,J U TjjJilo ( f) — ^-j^ll — ^ J ""ill ,j.*'l;>.ij.,.Vil .-iLq J^j«-o ) 

. 4+1* Tas^Ij {jij^j .u*.~> U1 . j-iJLj u -jIj V )) ." JLs . <UL4I 

L»j| < AJubJl J ^jJUjk j^jLia. (J^Jxil I j ) — . i d ^..AilLi • 1-^A /jit tt"^ * 
i*) nft.jrtlL.it J j ^ jj-oji^JI 4ju u Lo *j 1 ^j)n. 1 1-1*1 ..^ii J *iiil^ » diVV' 
(jx1»-a>j V li* . ila.1— iJI Ai»^j U J*a. o^«i V_j < OjiLL oj-^ O^jJ* 1 ' 
4__u.li 4-f— i>J« oLi—JI ,_} ^ijm .An jj-iLil j<»j ^jlS J_J . ,j-jjJL j« ** 

^t ^i^ 4J^I Ji 5jii l_i_j V (^illj , -4_ujb_JI AjjLIJI <s^J4l 
. H] 8 V 1 -^ ^' "Sf^ c&jiz _;_H « p^sJl » <ilU (^.j, 

3.LJ ^j _>-jJj <_il jJaa. J tgjtS 4j_^j . tiAaJI tilJj Jj^j ^JaJI CLuLiJl 
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^jIII tflSJ jl Jala ^ j» Uil ' tj-=»l-=>- >=>■» (_P* jo^aJjJ V ^ t LfcLa^.^ 

T~i»j1 -la-ja pjjjs (^u . p j^jI j^j (_ylc L&jLajl ,J ^Jxl u i_ij_i 

4.1,. .i'ijLi • 4_jjj_^aJi <jjL»aa <jb f-ijJJ j <LJ1jj 4 J^li^i Lj^ j2S ! *-"j' "jl 

JiaJl 



u*- 



4^=5.1 _j, Jt iitajj£3-<, (5^1 JLdl sjJJb jtxjLig Aa.1 lie ,^£j L^j 

«. a < SjSHI Ci'iiU SjLidl J«-aJI Ifjjjlla (£ji JjVl *J— a-a pLa. j| 

CjL_jjIjj 0.12».J)J 4 jLa.jJI A-« Ulfcjs CjLi _g\.. ■ •" ,« Jj-^.,' ..n i ^f J 1 illS 

f J il tLa. jjSilll f-\ mill <j£-»J V » i&\ ujL — uA j» (J_ j5 Ia I4AS Qiin?" 

4 JLa.jJlj *l~ u31 yy -U_uil ^jl jill i^Uaj 4 iiikLt <_:L_J iflLo — 

4_i.lSljjiJl CjljLjlt'Jfl lilUjbj 4 43u\ — i 4ji,1 -i^.j f*laJ g-ijJl dLlAj 

3J5U o^«i <> ^jjSSU Jlj — ■ e^lj) « ^JLb/ill ^j^ Jl«_; llaj 

. Ol. « it 



vt 
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4kUJ j £y&U*yi <> 



f- — 5-& jaI i_jj uLaJI Ja : jjs I J — a * Aj>j j_ ii VI3 — «■« <j1 ^ylc, 

global (^^k-ll ji ,j^ ill (^JiIj *!>-. (■ ^ • <jUVI ? Uu. 

J\ <^£ U'_^1 ,o— aj^ c-5— iMij i ^jVI s j— S ^j i globe o , ) 

— jjis-U <ihi^ c£>^' OUKJ oUjakjj LjJS ^ j £ »JI .... *LlLc. 

. »Ja ^it Lie 

Jl L^a. Lil_}aa ^ ^jJJJ «-l1 <-tiS _ i_a-j_j=J.| g-ciail ££. iliLUI 

<_i^ ^ Jli. U i^_jj V «liV l—U _ ( objjjj j| ^VT jl ) Jj^J 
^IjU d^ jOlkuJ jjk IAa J.U, J . ^ j^VI eiA os^il 

(Ji-a 5jei. c^K lil i^^Jl 1 ^ . JsK LiiUv V^ C* o ■■■■» 



^j^^JL L^ l^ji c..„l L^it VI t ^LUI 



Jjj^l Jljlj JS, U^ t^b LLiL^ j ^ J ^ U ^ ^ 
5-MI ciL^J! cUjI Ud^ tfill ^| ^ ^ , nYi ^ u j ^ j4 , 

Ij Tj_J _£, .J^, U^ ^ <^^J| sL ^, , ^j^j, ^ 

^^ t ULL li* jasJ ^Jaj, ^ ^^j , 5^^, ^ L oLj: . 

<< aJI u* type) c^^L-^Lj typeset L^^ St :i [) 

Jlj3 V ( j^jlll _ L-jji ^jj^i ^ljj, ^^^j ^^ ^^ "^^ 



Vo 
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Oil — .j^U.1 U=.^l_5^3 >..j->U1 t <jLts^jy\ UJM4I LM J»3-. ^ujA] 
^*UL-^V1 jUaVl ^^j ijSJI (^^ ^a. j-il^l jjl cjUj^II satellites 

UJjV UlLj 4(^j_aLJ1 ,^jJ1 clj ( ^^dl _ <a_^Ljl c^ US _ 

^jb L, ciiljUiu-il ^ 4JV.1U ^jiijiill <^i-J> ,c4_^VI ol.*L_~3 jJl.^ 
♦ [V] LjL^J ^t «j_$UI v^sj 4j»^1UI «uljill ^ <1}U 

4-Jl aJl (5_jl <L_llV CUlS L, LI j! ( Mj-ja^^oiJL ji -ijill <jjlj 

Sjuk&aJl 4_u2ii! <£j_^ll "L^yi— ail ^ litt> «ji; ^i, ^V . «L*.j_ -> L!J 
♦Aft oLaJi ^j^ AJuiaJI ^j ^jj-oljll tiijjjl ^.iS.a-1 Jaj S ».3jJj1I 

3 lj«— u CJ_iJ i_j — a_J^=J1 £)\ ? Ulic U, ijili— i JiVI oV^fl 

£jl J. . ■» . ) I J — A "-^Ji us* is**' ' ' j jj* ^ £J ul <j1 (j&aj i^-" p • ' •** ** ' "V 

^jVjj fifl'J' *Ua— JJ (_jlt .1 o ""» „' Lilt* «j-j»1 (jl 4 lift 4 -N j'i *i ^4 

■* ; **■ t^J )i* <j . Cj^-o^il <*W-o— ■" i>« i«* *1?Jj>> ' t T ij.».A'\ll 

tV) J-i-a"'" _' J) Cthi^ I _jJlS (J^-iJl 4 j^ao Ajil^i jl jJauj^Jl jj ,n« 11 t-j(jl 

. LI n>ij, *lo. J51 ,^11 ^ l_jl ,^J 4 scribes ^LkkJl Jis. 

JaLLiJl lilt> q\& Ijl U LJj«j l([ \a.yt L, <j^xi_ill *ilh tjfil l j£j J 
^jiiil jJj_jJjj1 (jjljiAi iiL-ioJ jl t L 3fJ J J3J ljI* LbjlSil j^t ^uu 

1 ,Alc 3 l. .i^iiJl •Ll jJl l5j^j _>i.^l i-ijkll Ljlfr . <SJa oial JiS 

-JUjllil Cjil£ i«JliLl *1^1 t^aj^ • <ll >jJ' J' <^o^«* Oi' g.«" ■ ' -' 

. J Klj)1 C ^^JoUajJI (^ijltj J^l^l J J-SJ AjlnS-Jl <kLJU C ^blL 

S1 ^lj-i i^iU S^JLj . 5_,b£Jl <ij^, dii„j (jill SjliUl <lsil 
jji^ u^j* Jo* Wj'^j ' A>£blL SjLSJI ijiSj j^ii c <j-iUl J ^ 

^^.Ji ^.LJi >,L^; ,ybj (. j&i* jJjLJill « J>-J^l Jjil » j 

jj .jll dii (jlL.^ Jl*i. L. » <J£ M*Lj. o^ ^j'j-^ 0^! J^ 
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,«n -. t S_/iL Sjii ^j! dkil u-ijlj i oULkkJI J-^^ AijJI 

uv. 5JUU1 (^j cft^ 1 r^ 11 ^ <-^ ! <^ ,A * ° u i 5LiUl 

^ _.!-,-.. ... U M1\ u^-tj i 'Sh*- 5 Jjj-^ ^3j '''j 5 O J"J^"'- ' -' ** 

^ _^_ lS ^l 0—^3 * ^^ l -*^ <£~^* ur» ' ^^ J S -^> 
jiu U j^ JUkVi Jas lil Ujjj , lie. U,^ ji*. 1*4" J l^=Jia 

UXc cilMi 4j^,j ^ £j^=JI -^Ji >i-3 UU » j-i.T UU c liu Jijj V 

£j_^j jJ *1U. j—ij ' uijj—aJI file < uilA tpJJJJ J-=^ (^ UJ^-^i 
<*LikJl_5 Jill li.-sV, (.jiJi CjjjjjsJLj 4jjlalLi OjJ^il ^ ^Jjll (j^a- 
ajjjjtll CJj^l CjjjS l<Si t *U_aa. <jLc^ L^u-uJ ojjb . (Jo^JL olal 
1 Ai l ,ii (_bj_j 4 <LJLasJ1 jjL^uVl CliljiS ^ ^IjiVI 4.. <-» . , f s-^T o 

network <^si!' e^U^j, . I4JJ L^i j^ii ,^1 SjiiSJl ,y, Jj 4 l^i£ 



vv 
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<a A . rt . M ^j-aLi ^IW^a, stand-alone) j -. tt n -=__lk. 



( ^jall _ ^jll ,,U^1 jl ^_U1 ^ Sir. ,, J*j ^l i j^it 

^jSj ljj—i edl jf ui.Si.1 j tf^LJI ^j^l^AI Uljj u_5__i iJT j£» 

JXi. ^ tJLa. ^UU 3jili i^U^i i_«j L-^Jj < l+j Ji*j jjij Sjj3 l-^i 

^jj^Sjjj — U5b LUjjSJj l£ _ ^iLAJIj t iSjoJ] JV.s...iVl jd_^ 

j^JI i_»VT Sjvic (JJJ U £jlji! Jill CiVSU 4jiL_aJl liltj^JI £; ■ ■•-" 

ijulill (^ t^ku jl syllogistic ^Li^id SJV-ud «_sJi iiU, 
4lU (j;jj U jtj — ..all logical inferences per second (LIPS) ( t>=d ) 

iJUiik 4, -j . o VI O— iJ 6Ad <jjAj11 ^ ■ SjJl olj.Aj Ji, j] j^it 

solipsism) t,±Jiji L, L-^jJ ^^^ ^ lil t 4_dill <i Jill ^ 

dill VI jj^j V 1 J dill VI dllj.il ^ ^ 4ju 3JSUJ1 <idi!l 

i_jjl£il j OyAjl J o-^&ft J-j^J OJ^i <-Jj~-j Ua> ^, . ( pa>jA.\ — 
acl_aS Jl Jjj-_u ( LjjjJ J^.jj jl ) !S^a ^ill «Ljj£jU oV^/Lj lkwj„ 

iLJ ill 6jJ — ill ,5 A, ^ 4-k^ "_£* {J* J-^aJ o' C£*U l>> 

^j jJnill lid jjJ ( «Lnj*dj <RJj — Jl <ljLiii ^ p- _jill lie lj «"•>_■ ■ 

J=j_,il Jj i Idijo.-n LjJl^cjJ ^I^j US escapade 1 — , « 5 =da~S » 

. d.-- ;« j II J S-isJiU cjLjVjJI <j ,jJa t-jillj l-ii..i1j*sU S, . iU| 

jSjm (j ^j-iill ^LSj |»i*-aj "j^- i£'^sfi~ O^ t^* < *'-'^ *n ■'-of-^j 
Palo Alto Research Center (PARQ ( viJjU ) ^ill ^ 6^ 

^ l^j^jil j ,^1 jSUiil . LujjiJlS 4-jVj j tj-^-Jj^J <S^5J ^Lill 



VA 
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<jZteSJ\ oil . i^L-ilVI ^LUI <±\£. J IjJI ^ ^ £jj LjV dJi 

£ JSLJiU dh J* t> Oi^ ^J^U-J tf '.S^ ^^ <-^ <j LL» £3i 

cjUj^I <Kj » o* -i<^-^ W*— ' ) ARPANET c^Lj SU_4I 

SjuI 111 Advanced Research Project Agency « 4 ,\ rill i — ^laJI 

^IjVl <ij iJI c^j — l^I Jll\ ^j , i} — soil ( Sjljj ) So* — JJ 

J ( tZujJii\ ) iJj^JI '.-j .iljaJI Cjl^iJi <£xJS j*_ Aj <-»jiu l^j U 

K ■,.„,. uy__E JUI (jl^j , L_jJU SjSI Jl ajj! aill vjj-aJf 

_ ciUjSlI miniaturize 4_«i^ ojlj UK 4Jl 3J *J1 ojSilL 

£ ».Sj — L, 4 Sjjj J a.1.1 CiU^Jj — Cjljjl-o-pljlllj dy jYI 

(Ji» ^jM .rt l y1 ^lc * <L1I — «i j_4$1j (jaLjij ^j^a\ <j_ui^=JI r.vajial 

. ,J»1I Jl <4^ ^1 Jl i.,^ cul£ J^lfidl 4JuiS jiUjJI dli 

J—jL-i L_ a.jj«j dl (^ j^ jJI .a^ 1 ^j £ d„}L=J J_jl, 
«>■ 1«^ ^j3 U, J£ j^klL. dJ jii^ ^jU»II ,^.^1 . ^H-^UI 
dh 1 VI' £ J<LJJ1 ^Lj>, r U^JI <i> J| | ^ a j| jsu ^Ul 
JjU JjUl LI • JLil <> iULU LjlL* diJSj ui^ L^IAJI oti^ljJll 
^^ E L_si1 J^_^ £. gsil <uV Jjlall J J_st ..iK;^^ ._.: ^H 
' G. 1 -^ J^JI o^Uil oLjL^^I 4_ji c.lLj'ij) mass production 

♦ lie. o-» j^I LL-i 
. ,>SJI Jx-4I g-il^jJI Ji.j,, L-XJ « ^1 ^ ^t » ^l^il 
J_^f o^ — chip <^jJ1 <^l_^ ^1 _ « jLuJi ^ » ^j 
O— , ^— . V 5^41 i^j^l cliAsI ^u^iiLj . L^.,:,j| ^^a 

. oli^l^l <^U obbij « ^ijj^jS Jul » ^ j jl3l , j 
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J£ oU ^L, S^la Sj^^, 1^^ ^U^j <^ ^1^. ^^ 
jl-^1 'AjL^L, L_ilL Ui£3 cSj£ L^-Lb, ^^ Sjl _^ ^ ^^ 
u i l»VI J^ J-iil u*U1 uUJLu.1 ^ ^lUIL, « Ta^ l^UJI 3<lt | 
g—^U ^IjSiL ^UJI ^.>=a]U ^ — «il J*LJUJI ^ mj^LJI ^ 
- ^U 1 s! J i_xi* g_jj coj ^jj-J3 ^1 ) generic i^^i ^L^i^^ 

Sj_,JJi Sj;,^^ jLju! caLi2£l <> jl , i.^Lk Sjj_^ lul*^ 

3 .^jSJI <^jJ! ^L_4! jt^ 1&J& J^Ji (s i^ iSj ~ 

1 — ^ 03—^i <• J— SL-ill ai» Ji. j_^ Wxic loJs S »ib < U„ 

*Jf* — "=> ^ J) ">" J ' L-i* •'tfiJI t>=»*J lU*J * j j .i ua Af_j >^ . jj^ V^ 
l5J — , (^ \ — g ->_,?!:, ^2 ^ — a>Ull eiAj , dLift t^l ^^uu, J^ 

■^ , 'J^ 3 £— ''j "3^" (.^ ^S^» W-2«-; j=->-a1j < Cil_j.U-JI 

C^— »jL^> 1^-n.j.^ . J UjLua.1 ^ij^l Jis. ^-^ ^t c.tjLii.Vlj 



oL-*.-jj^j <ihi^ Jjjac jSUt J s -i>=-^> «j^U-,VI o^ itjiu «Uj1^3 

♦ (J4-0 CJ-^ °jLc j~-oj 1 _ 5 jJ1_9 4 <ij«-U 6 j^-«Sv «tjicJi < 3.'"" > "' <Jjl^Xll 
(Od-o ^4 |3 "-"i W^ U^ 4 ' ^ K .. * ill tj jJalll (_g-l_ai_jS i"i'm 1 
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\ 



jsL gj»L_i» Jjl— 4J fjA (jjl ilS JUI * ^jviu 

. sound »i;i— i jFJ&Lio (^Jl L^-L^ajj 

/jjjK—eu l_jjl£ (_£JJ| JujaJUl 1$ .}' ■ f o jp.1,4 "i jj ( *JaOaJI «JbLlll (J'J^S 

&_jiil lift . idJj ^ Vjj ojjjtJI pjbLUI y^ <^]jl\j jj«_jijl_3 ( «*_i 

4 s_^-Jl ^. ift'ii 4jJI J_5_<3^j! I 4 if» ,-i j <xiL_viVl uaSl_jll (J ..tia "ill ^j*, 

^jL-iU ^m-4.1 ji£ Bjij jjii <u! jjU jSJ ( ^^Lsill _^~AiH ,J 

• ^J^i ^-Ufl-ll jr ; ■■■" L, jJij t . ^ ij I (J^ oljilr 0W-~ j^2jj 

jj^jLil ( <i2k_&il j^ <jjjlsil! 4jUb II oj^J JjAi liJLlft Jjd <c ,3 

O'J Ji ' J-m1 £ J6 '-»« -1»*» J?^i V JjAj (^1 4 ij^j^^ajJI '•*■' j-^a : ll 

L^.1 < -»>?.>• Ji-iJI <il!i ^1 < California Institute of Technology 
.« CfcWJJ ^ » jjO <j;Ijhj£ Jji ilua. c « ^jJJI )) JU jjiJl 



<^ -j^i 
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Jj-JU Ki iu .iS 



jjIj^Ji |> j a . n~\ <J_ja. <ji»* Cily nl-> , 4.1. .il.-i ^j-iji) -l«Jt, _>*jli ^1^ 
JjjI t*Ij"i.ftU J^juJl Ijjj . i-J/._- ■ ■■<! JjIjI Ji, ifUS} £ ijjjjU.1 

« nVY JSljlj nv\ >lj1 J <*ll gibJl o^ JA J tf» ^"jS _ 

rri'il t\\ (Jo^J 4 Uj , .nil icl_5jill (_/-3*-J 4-pI J ■ <*> ^ ig '^ J (J r- ; — 1 il 
4 In.; ...ii ^Li* 3.£L-a lj£j £ (jiJ.1 CAJ^aJ ^jSj ^t <Lij$<Lll 

^^Vl »-\j~all <j »jlil sifb U^i^j C 3^^Al ..,-U gjbLUI CUa-Jj^j 

. i"il ia.^Lat-11 ejub J) « A ^jjjJtl lT=i2-j (~Ls pLii Cisua.jj llua I ] ^YV 
. CjI n-oLaJl ,j „ a_- ijt Ji£ J) .cjikj — u C i, -s i „a1 11VA g^Hj L§3 

SjUiuiVI feedback iaxlLJI iaiiiJI Jili ^ ol^j^j a^, fUvi,..i1j 



Jlill Ou_^1 jil) s i oVL^iVlj s-^-ol^rJ! oLisi] |0 JiiJI jrUitfl 

fUj.ll 4juuJiJ 4_a_.LiJI (( 4.<,.l£»il *j1=>J1 oLcj^Jtll <Kj )) 4Ja_jI ^ 

CjLlV^I (j (jfJJ "L=JI (_j-»l-"-!l > * I -S J l £;-5J^-, l^JJ^jJ Jck< ^Vl < "l"l l n tj 

£ , JliJ aJl' fjy Jil jjJI Jli a-; li" . .i'i <£Li_Sjl oia . fY] J^=JI 

^j^jjJ JjL-jj (^1 jJjSj Otto (jib (_jJLJLj . jj-jUlU <a_^j!_j -^i^jLaJI 

o^ 1 ' lA^ 1 cS-j-^ 1 U^l^ o>«- i;ki - j e V 1 ^ Oi^ Cfr*^ 1 <> J"* 

AX 
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^u,y\ . <ij&+ cjUK Lib IS UUi — pj-'j c^ — ^U^i L«sbj 

^ 1A* <a-ui UfcjJ ju-al t W^ OX C 1 ^ i> J 31 -^ I*' 1 WA 

dli Jj^j (^l^jS iiLki— il j £)\£ Ji=JI o-* 5 ^ • (( *■** *^lj-iLa4.i 
(VujUjiJI QuJLoil 3_eLkL_jl j jjlS a>j ^j 'lS_^ *jo '^jjjIjjVI jjji 

•lt" *i£' •(«■ f-i-A - ""** O* ■ Si1 * J*iJL; r' J *^; J** J^j • ^'Ij-^l -^| 
jjAaJI J ^-^iJI J Iki o 1 ^ '■i'-o «-«LA&l UAl^l J ^ISg c \<\VA 

. (( c UxL. J^ jA\ dih ^ 

J Jl ,> _P^ *■"* ^i' i j . friSi o' lS'^jS 0^»' <j O^ 

<Uu_G f j n i ^-" ^1 jl gJiljjJI f^uaj ^ ^j—jaJI l^j t \_j«aSj bugs) 

ol — tjJ.^, I^j Us: l 6L£ ^VJ) ^1 J I^Ll^j j^j ^I^IjS 
♦ SjjJj^ 1 <^Xa^J1 ,>, _^T Lie Ljj^'j ' t*.-^ £L^i ^-SLs; 

f ^ J' ^ IU. ,.U j ^.Ijill ^bSJ! ^ L, U^. 

t—i li^ sii i Ll-^ : i!^ jsil c^ Uoi* jSii! 9l » 
p-'j • ^>1 o^Ui Jl Js^l iLLs cl^U, <j_J^ u^ lis j 



6JJ 



At 
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l^Ijjj^j £jjJl ^ijJU.1 ^ ^V 4a»LsJI ^jj l^iSl qS^j Jjbj ? sjjia. 

c^is w\ ^> js»ji jj t *a^uj( ouiai ,l-*i ^i* ^jjoji 

. o'jJ-^ »3*U. "UauJl 
»AjJ Uifr1_3 U— till CiliJi £_«>a. ^ LSh^ 4 (j-jSjjij J O 1 " B 

• e -i * J^ 1 oLsUj l+j <A*1 ^ jua^ ci^^j diUjj^il sift JLiiJ 

.£>jUL!i <iU. (^ic LuLajsI ^Al ^t ^j^JI lift Jig pba.1 43J 

OH U C jlj^ prototype IL^i ^_^ ^ g^^ |< ^. ^^ 

jjb avxjJI Ji^JJ ^ 4^.b^i ^jj| e«jj|j < _,V 3 j oM t. — to 

J\ ^ jrl^. js U ^uL^I 0> Ai J L^JI or^— II U» ,0* jsl 



CjIj^LoJ. 4^mS i »jjjjjl >_ c J.. o JI Cjlja^a4l ^ JAc j«j ^jIS 

5 iK.ji j ^-s". jsiiv jeij^i ^» tfl.". jSii u J21 « v^v^ <4»j^- 

•JjAai .tJVi.inl TyJ'tit JMai ^ ' (_^J_j|Vl <'i_n> ll 1 jlail ^J-fr* ij *^i3_jJIj 

At 
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s_ OJ n j^j-^i e-.^. oj- ^j' j-" L-^f— ^'-^ **«-* u 

Gllt '^ ^jLMI .a~-1 < a &«t*ini around silicon foundry 
^ j3 All 3_h;1 j\ i5» <> ^ kfi ™ ;L ^ U *" c#* «^ , - J, ^ 

cLjl— t> (J^J t ^ Ui ' ^ V Jj ' Uj - jJI ^ "" ^ > " ^"^ 

I "1. 1 jjia -Ul . £ jjJiU ^UJ jL£» ^ U-l <i1 • S -*** 

Jjs jd\ i_ix_lj3Jlj <^_ill j*> <JS Ii* J L^LiUI *j^£JI 
&] J^+i 4 c^jiJ ,JaJJ jl^M i> - 1 — ijl' ^"-^ * r*^ J' — ^' 

. ., .. 1 , .^- 1 rS—i i A ,\"-.\\ LftLlj, lit., -ii Axii tj-^ ' 4 m . . .il ijJ) 
^ ^ Jic Jl ill— .j i^ljl 4Ji^ djUU j£i . i^Uia-VI ULI j, 

2l a ■■)! oLuJ pll fft^" f»J i>J * ^ — *-""J ic^^-ij Oij-=*'' cr* 1 ^*'' 

. l$ju 4ta.j V *lx-aVI «j~oj ,ji Jjj Li£*<i Tj<1 <jjiaj! j "Jjtjjwijll 
i***-,p ^'jl' OJlj ljI ^jj fl ilfti V^JjJ ^lifl-Q 4 j .i.iljft dl ft i <r>^j /ji^ ^LAjjI 1 

^L-^Ubill Sj-.j'U services oL,J =Jlj servers ^ a. l| 

,^1 j VJ ■ 1 -=JI o\. .. Ci . i i J ^.jjSjil Cilja._jJI lJJ^I jJ» ^alAJI ) 

oia Jl, )) . ( j«=-jiil — iTiUj^JI ^ Lm^j-t ji UjUjJail Lgj_o ^JlLj 

J«a.il 4 ^-jUJI jj, Liiljia "li^^iidj <jl^jI_j cjLc ■>»a- (jS^ chit's j. :';1| 

£ — i-aJI o' • '-""• <^U=J'' ^Xjaa-o «>J<|JJJ ^^-i <-cU=k I i>iLSi jJ t^i 
J ii; 1 — =.U, ^ w,1 ^t it-wLuJl iijUiil oUujUi »JU.1=J1 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



3 A+Z ,j J jJLoJI ,_ylt S^^al— a O aJ Lift A^wjj^SlJ ijjLjjkVI 

^j a Aal '"Q\j ^ju « Jaju <jj * j TiS i I I Jj^jX 1 ^ bil l .Qj^ . . <T . *i t— al. .ivi ,il 

(5 j ^Vt Cj'aLkLll ijU&j— jI J «jftUi! »JA Jje—" j _£" o' JLiVi 

l . .g-jl Jll (3 *-ij-i^-ll Jjjill .jJif-J Lft^jXi L»jj v/'n-i i £ ,£— i,>i(j " joj 3 n"»'l 

. (( <. t i l^l) ^-ajilLi ^ULsk j«\'l 0.5—; <-««— J L5^^^ O^ 

J_aijl ( ^*'' ' <*S 1 „ *n J^i^ ,31-1 "v., fi l_ij_jL% «_4 JiLiij Lj Ia^.1 ("jjJ 

hacker t uu^^ l> w»jj dil LaIj — ^ X_«_iiaiLi ^jJI j — sS3 V1 

( j^jjAI _ i-jjj-^iUJI (jic t- i^il l Lj ,-ia>„,;'i]'i ^it l 3^" *S^«Li ^JS ) 
«L»1 Jgl . .i'iI j-11 )) • if J — i j '» JL— u (JI (Jj £ I43-J4 '^»'*j_jj jjjj In'Sa-a 

^1 jl—AVI Jl—jl S-iLcl ^ 4 oUI , *,<- , „| j oI^Uhm (.L^l' J 
JI -y.y< cll-,.,^ A^^.ail i-u^l^rJI ^J U1 . Ljjitt Ijji* 

J^l i, ^ i lifcj £$l £ 4-0=^11 <UJjli (J* *SjaJj <-iJ--aS (jJj — il=Jl 

« OjJjiiVI » Ji» iSU-Ji >"j-> l, J «^l_ji_ j-lc .^ Jsl o^-^ <J ) 

,jj__iJ-s ^j_j — bjjI Lj.jla j^ — "i ' 5JSJI l^*; LtlLc UjjJkUa. l£_jL-i 



AA 
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_^ t, ( ^jill — jilt ^L i^-^H jSj, J oiil J*-. USPARQ 

rJ lJ Sjfljll jSljll tf.i— ^1 ^ftj « Vj^)^ J -Sjji-iU-. W» 

j sstfl iJ *~^s oujJ^' W^jj tf v .££ c>l tfb ^ • l j&& 

\ t \. : Uu <L^J1 S^si S^jh^ ^ iij«i» shaped I ^ — 3 ■i-a 

o' <£JU ,> o^ 0^1 » i» d£ « OO" J3J- ^^i aU ^ 1 «^ 

< iijUi <»ljn i^isii j>n jii j < f^ u^jj « u*»i dj% 

* CG*^ <J <%S=" 0^ *-*>- iLaJt <Su_5 g^ {£} 
$ {£+* Z*jnX\ jJ — ^ C$ W^j-a ^?^ diJU .- t J- 3 J 3 f* 5 t> 

JsJ ^ _ I^IS* J g-^iij ^j Jai»aj <£] _ engineered ^o^«^3 
«»j£ll ,» w-.../ jl ^1 learnability 3LJ*all Ja, i <s.^ u^j*$ 

. lift J_j& Ifjl— u£l U3 ^^S <1 J yjil ejjAaJI oUjlii] ,^uj < (JUJ1 

Sjj_2iS ^ ulS jjs ^ic (jlsjs model jri ■>! Vla^ o^ ^ 
4 U.* ■» U^a^-*! Jl—S. lil ^il , jri^ill reshape J U £..fl * 

_jl JojaJIj JaLxSuVI LjhiIjjS dL;^ ^f-^ ^-ajJi-lt ,j j;Vi^ j pJUa'Jll ^)>-«> 



AV 
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■<([,» l) ££J (3jl ">ijl » » l,. «Vi (jJJI (J_l._ifll ft"l II oiii l&J < ; J rii ^1 g. r hi 



icjjLiil ^ jfc - Jil l l JL- *UUi.l L-^il >>* * OJ4JI ^ P jllI li* 

■j J*-' L ' ' ~i . » -. J ,Jjl » •OjLgiJdAI 4.J t?i» .^-ti .ji I*. .Ir.1 -J\ l ^ n LgLqJ 

&lj ijaj jjjlt HoL^lml ajjjij LH g r , , . m (_^lllj 4 Liii lil_j <ji±\.lj 
(Jl ^V' '- iV . n j 4 « ..., iH sift 4 <LilLa», J_ji» 4ji_ij1 jj-sj ,^\j L, jj^lji,, a 

*ill ujl pj- 1 — J *-«J— » ^ ■ .i.yI^JI "Ap- 4jj«-U ^i . jL, ■i^j'jl <kjij 

»"■»■" I^SljJj 6 jB.'ill 4^1 J l2jLq jjW 1 1 IJS_j 4 CjULJI Jajii_j (Ji^aLijJ( 

<j2Lll 4jXJI jJ*JI ^ ^ji Uiij 4 UjlaJV <J3U «u«ji cjVjLs^j 

dL_li i-l. .^.r.) ( <L.ISJI UjU^I j.Iji,! ,J* <,A^'VI c>« <I j-»^> V 

L 3 jJA\ Jjyi. jV Sjftl a, compiled « iikii^ <ji^»=hi » <ij*Al 

. I mjLxi^ ^ytljil U < L < iBlV , ?tIj=»j J — «j i*1j ' I ojlf- Sjj^JLaJI, 

l^V lln> 4 4-j^AJI 4.JV.I Jib « iikii, ii/>»=^, » Ci-N.t.^il Jaj 4 ^1 

< 1.1$. J f«>»i (_J^ 0*Q^> 

j' .*m*iI ^|i__i (jlill (J J J.... I (jJ-C » (in«.i.ll <..Aff.i *-« f- 'j»^» 4JLa. jj 

J — !L». ^ p.|j, ^ A ill (j.» ^£,j 4^-4 (jjjj Sjj^.i. ■% iij St* propagation 

^2 i pLjJaV"' i^j ^* ■^■ iIk j^">J ^j lil'vil jLjV' Jl.-iI «" (Jsilj 4 oy-° 

AA 
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j >;|l Ju. j&\ i^A? ^s-i fcA> ■??.? * ^ tj ^ ^ ^ 

Jab— j artifact 5 jja. <Jy- : - ■■ *■. ^.ijail » I— *JI ' "_■ ■ < y O- .>;* 

. [V] « #r^' 

JiL_jjJLj <uL_c j "» L»x> ( CiU>U-ll (fr^j J- 1 ^^ ***j^' cr°^-~ f* 

j jj . 3 Jl j.n'i^'i JjEbJI . ,_y6^ k-sihi.1 (^1 J J=wij 4jL LjjlS Oj$i 

c jkill c La.j1 JS ^ JLtijj ,jil=>. .9^ (_yU b-« joaL-jj jj-jLIII i^Lio^j 

liO tuLuJ i£«i L«S 4 AsJj I , an ,. ■ ! t "i*s"i g.p.'i '^ j -SjAi-j (JiJ^ O* 1 ""*? 

jjill ,jli ( fJ-^VI ^La-j-i (_J^2V J7lj=J (_^JI t *liJI <.£jbj <=>■>>. 
I . U_* <] Ja*, V Jj5 < Jjil .■>..,» OCP-L^I 5 j£ O^ JjSUI 

Jja frli n-\ J — i£. {jj, UJjJSj (j-UbUkJI (jU'in" (jljJJI \aA (jjjjj^ (jjjjjic 

<u2-a\ y, _ A^ai o 1 ^' - oijvi ;LK - a i' ^j-^ e^ u 

*ilh j» «<iLJI »i«» J J2VI ^1* < <^LU1 iJUUI ^ JJA ^ l. 
<%^l SjJi, o>t « vi ^j oL^ji ^a ^Io^^l 
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jjfcj VI < 0^*4 ,3^"* J-Aal ^1* L$j |< j2xl i l*j ^LxJI to_jJ *^* => 'l uP^ 
Cj^l, , Q l->"<ti OJ-lJj **"*^ J^J -^J^J P_T-^ 3^ Cf^ 6 '■**■; («W*" ^ 
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' t^j^' j.?*'-; CirJ S™ ••*< ^ "-JfJ ' ^ *i ■«iil ^ Jn r- _^»j (JLiS 

LuULu I LU ^LuJ .III , ! _jpiJI <J*£ 4a-jJa ^ln UUioS Ajjufi 

i^j^fl J J>~^ LiiiL-jl oUUi L^Ljj IjjSb <u_J« jP=B Jja* 
i =«^ cjU.l^il tLsJI j^ VI j.nu V j^VI o'j c *■- *■-■- ^ 

. UJ* ^1 J&A iUlj, U^ ^^, dlArf i ut kj[ o-^asK 
t> ^1 ^1 ,1^1 0j> ,ti| ^ ^ ^^^j, ^^ ^ j^ 
UL^f jy, Uiij ^ ,,j ^ ^j oV5/j ^" ; "^ ^^ 

« fri-JI ^ » ^ ^ ^ ^ ^ U 2™ ^ 

vi^-i < dji ^ xa- s^,, oy^ m , , ^ iuJ , pL ^ f 
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,1=J ^fl> 1JJ6 . <i-ojJ' »UaJI «Uj*-« t> jr^' (ji^ (^•>J ai i *^V ^U-i 
• g.ii ■ fill ^..i-v-H ^ ^Lt ,j vfljiJU 4jn_nVil1 <<LllLa C 4.jj«,.r>Jl 

<zflji — all J—S 1 : ^jAUi ^asIxu ^T 4jVI U ,U asi 

lJl\j .hi J .i-iij j^l c »jjjijl jl J^l-iiU _jf iZiL-iiLijJlS < n-^sjl ^ 

^U_2.jVl «=«j 4_^.^sJI jiUaJI iufer JV-is .1 jl cJ <■»■■>» 

^ylc LjJjlii <_ij— uljrJl »jVii , . .i " Cij ij i .„i > i < jjjb ( cjIasJ.1 (oljiiJ 1L1 

£ 4....jtj«i,l 3jijr l -, B .,r, J l t, & <A t-n.,0 1 dlj^ < Jl— sal ^ -^ 

l_Li}1 (J^J^o o' Ji 1 " ' "*jija-ll <JjJI ^jJL - ''-o^-* (j-^ L**"^ 3^ fJL«JI (J 

^ V Li*. . Ji» ^..Wi . ..I V oWI ol ^1 ' *+; ^i g-j.Ua-u Jb__9i, 

^) j*- i *' O* < *' a *^"'" 1 <Jj3*s WaA I4JI 4 TajI' villi »jU*l.,u ^J L^jl Jj^jl 

* jyoJ^ 41 °_jV 3 Cili 5 V . » » i-i j ..,A -vl l ^ V 1 , .i n i \f Ug - 'i ... -. 4*] 

5__J_ji— Jjit »JJ» (Jig <ui_o ij <LlC_^3I IjjJ UjSjI -IaI • U_iic I™ J.j 
. LUL=».j-jiJ CJtjjim ^J-S 11 (0-13 j.lZ; vi Jill ,j lift L-j^pAij ( ij^Jjjl 

p\ SaH JjI m t^All 3 »„iji>il jjA — wJI ljjSII j^^ ^1. jAftjj 

j^aj j^I «Tu^Ij=J1 J£ J4-JI1 4^1 Jjill ^i^ t£illj c jjjsLlk-^VI 

J j -—J ^»^» t* 1 '! < "'' |)A«.i .^*>"i1 (_jjJ' ^ij 24 "' t^Uijf** U (Jj^a. 

jli— a j ja.1 Jt jjfllib — lajnJLa. ^f^J ( <it2jall ^i ji' ) lajjilr 

v*^ '** ) >(<J 4^jLJT j A-^SL^Ji j) ...i i ^js-ji "^ ''-'J^JJJ t^ui*jjLi!l j -. " y l 

^kjjUl t3 — S _^f» jl*^! x^ >^ l*^ 11 ' vilLLft c^g-iS (_ytc r°r*j^;j f* 1 ^' 

£jt <— AjjJ t o — jie 32U ^ic »»ii j<! <Gl . ^_^tJ tS^Jj ^jiL-iiyi 

1 „L_.jU ij J ) ^1 -jjLAll ^SX^ 1 £.3j^& ^ j^" ^jj/SU 

__ ^1 j jt . t i ^j_jA<ii-j «■ "» ■ .i j" 1 L1 ^La. j-^b ^Llll oj^j' O? i^-"j^' 

'"•- '-t . j £ iiiiLlkJI j JaJl (_f Aj' l_iijjj <jAjj^ Ja jlrs J (_>J t i V" 1 '"' * 
iZiilSj t i5^->>^ pWjJ— il »J>-a tj J=J" t^- 1 ^" ^-o.'=v"ll "Ua=Jl *in> 

^jVl £_>11 y» ujj^I (JJ 3 ^^ * v^-«W ^ Jii' 1^5-* <=l^a V 3J=xi. 
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^ <JT i Li-Jl ^ *15>JI SjUl -uljit J u^ Vj—^f O* 



.Die, V li* < o.*!^ 1 W^ 1 ^ 6* r*^ Ui'W*^5— • *J t5V o^s 
cj- ) voice ck—^^i t-&J J^-^J y*-*-* 3 ^ "*-** "*^* 
OJ yi... l^l . pictures Ji ,l_*-lllj ( f^l - c»l-tfl&H j' £1—1* « 

t I^A^ 4uuL^\ ^ o-^-ll iji* Ji i ^"^ '^Si i:U ~^ U-^ 1 ^ 5 

1 U£ SLaJl j!Ua* ,> ^'^ ^-^ ^^M OjA-* UUJJ JlikV 
vs. T.U ; J"^" I, I j^j^' ) ♦ ' — ^ *^ — "^-i i3^' — Sak jliUI J Sr"^i' 

■ "■I .-v Q j.ll j >* y — t l J*-- ■ -■> ,yic 4-o^-i CjljLaJI _jJ6 Cilj ij ? . . n il l ii i ii'i , 
J SiL^JI CjljLjl ,>> . fjr,^ gjl t_ij_jL=JJ »^-SLi« l«-«ii«^i « T *ft.S 

• jj V=JJI « J I.^'M I 55jli ■-■! • •«' I jSj < IcjvJIj Sjj_SJI 5 — aJL cslSLi^J 

■ ftj -"II . c ll,Vvj • iijljjjilj 4j*Vutill 4 aji^^jJI Cil — J-3-ajjJJ .1ji,>fii ^JLtj} 

LuojI * ■» **^j"'ll A 'lj* gJiljJ D^ajj < jjjwaJlj I r- ■ '■ — ■' > *jl£JI , 1^ 

l^h L_^K < ( o^l — uJI ) oUjiUI jjc jl jrUjJi '-'WV *'j>— 

J_LJI y^j < *i AjSjAaJI SjlAaJI Jjq.-.." jk'uTi < t^ajiliJl JjaJJ iLuiluil 

' ^-"j^U ( f^-j — ^1 - Lil — - «-ijj — »-U ^1 ) manifest destiny 

• IjS — u *— j^j^VI <_»Ui j jo ? I I jj ill J 1*3 < j£_J a il 

iHs \r <£*-> ijJ^. ,J ^^i jji-aii :^_ ,> o? v> ^Ji^ 

J** tSJi\ jjJI ^ |j»i|j ^1 VI i ^3^1 ^Lsll Ju gju 
t^ill jji_JI ! lj^j t uLUI <^U J <u <u*li f Mj iJl oLV^ 
J_x c'ljVjJI »ift ^1 ,LCjVI ^1* jjls «u JjH ^ 0j i,u« l"jilS 
>ull Ji^ c ^l V^Jb _.^ji |^ j^ , j^4, j ^^ ^ 
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tf*A« *^J1 -. »J^. .n 11 CjlA <«lx~a jj rf^jJlijij l. Ail ^f-uLiLiil 

»«» ^A 4Jlj.11. ill j • Ol^ ju>\ l 4 -> 11 < , 4ji""i jj^iaiJ L>j"^ » UbL^lilj 



<U 
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dJL-ill *>*3I 



O^^LuJI yj pl^i. 
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j^i J— -n 



^h j fa* U *^ ^ ,41' o« o 1 ^ ' -k^ 1 -: ^-^ o^ 1 -!^ 1 ' 
Vj«-« *kdl ^U. knowledge-based systems S^cLsJI i^i^ ^Jiill 

• LJllll ILUII c-Ulitl l*i,U*i*« 
J L, «^l ^» >,ik..1I . tyujki ^Uk-aVt *Kill J£ ' U J>*^ 

I^JV lift C 5 ..ill i^aU. < .i J J J.I a 3 <4^ £U^' U-* 1 — 'VI "^J-h) !J^JI 

J ,l»" ylll i-lisjl lZlU_j]«-U O^ 'U^— eJl CaLl^JL \. ru , fi^> Ji-*" 

_j__» U) JaSi '-'J'hl C^ ' J^l J^i — ' U^ 1 ' * » .Otl l («4-^ |»U»i* . l-flJ>-« 

■uL Ji. ^ill ^1*4.1 <■;! ) semantic <JVj <a_>j>-« LiJ ^^ J^ 
systatic 4__jiili5l^ i ( ,*— a.j£] — <J — * jj — ,J\ jl pil — SJI 

lexical A <,ryL^ ( * a.jail J__ «aJI l_i — j£jj * — ±l£ <_£l ) 

i ( A^jill — £-11 * * L^jliij^iJJ ft - -y* [\ IfJj—laJ j^jJI Cil ... n .l iv ll (_$\ ) 

_ L»o:iU <Sj,l < a foil ol^-aVI i^l ) phonemic <p\si^> 3 , 
^UiiiU <&JLI SiliUI ^Ij-juaVI ($1 ) phonetic i—uiliij , ( f-^ j "t l 

{ ^jlll — Cil^^Vl o* ^^ jr^l i^l lt^'j U»^'» «^l>-»tj 
^ ^L^iU 4.1,1=41 a-^141 L'jb (ji^jj ) pragmatic a . „ .1 jij 
tuULkll j < v , •>->;] ] ^j^ tjii\ i±«iJl <AJ J_ja> ( fta.^l — OK *ljj 
vocal 4_jaU-JI cilj — *JI o^ »Lj1 Liju cij ,j c 4 , 

• !>=• |»i«>j ' ^Jl gi^L-u ^AJI Jia4l t±j,)-T.U li^i 
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3 — ,1*11 ctyljSJI ^ o-> **>j ^IS .ill . c^ 1 -— • 1! Oi-^*J! o-v. 
J ^j^' 3JL41 ^^J _ ^ js ji j0 | :ikUjl ^ J.- s z^^ 

L_**Usl Sj_jl j^l J^ ^Ul JS o^l U -J^ ^ V ^i 

g-jjl all 1 »_u u tf j-^VL o*L_^ L_^__j . l—^^j 

*■ " ■ * ■- *-> ■'■ -3 6 &___JJ iijall /jo 5J!.a cA„.£ iTj.._i__J ." 3 ". ■! 

* ^---1 i 

I^U l£ ^ ^Uii j> s DEHDRAL. Jlj^ii _: ^L-Vi **ij«m 
CfcH 1 — i«.-:SJJ ^ — _1:U1 oi — iLJi __ <^U.i!i ^1 r .L_i_! ^ 

JlSiil ^ 6 j~^. - i Ojii jkj W*V0 j,U J Jjt_=Ji lit S.\, . qvjAjJo-.I 
<LLa jjic <j_o.U la.jj JjLS ililift . _j_a_Ib_i iaJ-S. ,_JI . J -:.^, .'.' 

<jT* i_J_}jjilaJi ■ dn'-nl l tltUL l-A."w iVL Jjjia 05j ji& Tjj^j-, (jlS (£-Jlj 

j^.5.1 jjJI <jLi tjj^i Uiij . (_y»l=-ll j.^^ti *■**' * tjj r-iUill f ' ~ 

oULdl (j^, <UiijaJI cAj_iji_l (jic J'j.Vi , ,iV) a-il-u u (^l <L._»ijjl 



^..LI!! 



iji^_'i ^, lilljj « jJI^IJ J j-Sa^'l '".-•i. j;ji ') ^ 5jj- i ^p£i 4.L-J 

,•_,, ^.^Jinterdisipline a. ; :..., J^cii'- 1, o-^- . Jj^j-'j-- ..= A^.^.1 

-i'i.,.1-, i-jl^i,...! ^.ii_u Ji ^JJ- Jiji V_, . ,.<- — ^-'. <^-^- ->ii '-_ 
I **. - -- - •• - 

■JU*VI J- ?J j u^hj 12 -SJ" 11 ' J^ 1 ' t ^ lUJl ^ ,lJ -" Ui ^~ j! '■-'•J : '" " ; * 
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^uLuiVl ^j-juc tjljjSVi J— iji SjjU (jc pi£; <Ul j^aVl^j < JIjjjj (>& 

. :_Vi.S-i i— ili...iV -jLolttOU ' «!, "Lj^jLi, -ajl i'-i— i j Li o^. Ai/v ^ Cli-i.ii 

^--^ — C r,- 6^j * *- j j j - — * ' J ' ^'l— r^' ^ <A t5^' ti=-j^'' 6 j — ^ 

'... , «Llr <l-ij; ^LZ ^jjj^jL—jJ Ij'-ik IjLLxij* & j^ Clil^ (J— a jl Jj& lllji.i n'i ■ .ill 
^-■jjJS. ^Li 4 .-jj—ilsJI |,_jlaJ Jj_jI B _P'"?> **— »' '■^ fi O^-S <i>-ia. 

^y-J O.^* ^^" 1 O 4 " ' ^~* *-« J * L& LJL'.JJ ^J^ yjt^ ^JJJ^J ^1 *■ ; >^ 1 ^^O^U—a 

L^aU t LiLJI o^ ^ O 1 tfiS^ii, Ulj, l£ jaJ ^T ^ jj,^ 
j-%- ! jLS lil idii . S^cLiil ^Uija*, ftjoAJI j<4iiii »jlij j^VI ,jU.-. 

j i _ i^^ JS'Uu c^T >uVi Uji^ j_l-^ f J ( ^vl jj^ LaS 

^i J^U^JI J^^ ^^^ ftL^ Ij* ^ ^^j| ^.u ^j| oLl jo, . 

Lf^ r-j'- _ 

U JS t -jU & <4-:U jcU J_,_s iff ,-..:. ..•■? Ill I 
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(_^l_— jjjJ> 1<J£) i ,jl ^jjl (<jjjl-i jj-jl — jNfl (_j-iija-5 Q-^U=u ( _ y =kiijlS. 

, J-.ljill L_UV1 liu** f+il HARPY ^Uj HEARSAY 
■5 sLl, jUI til' dj a^j ' 5 -s>s =n> ^^ vocabulary objU 1 

jl^iVl mAh 1 \ il-s l<4-ll Ij-O ^o *•— i^JQ I jjS'JIj . r-Lskii ^.iL-jij j/Jr^Llai 
'"J II ■ ■ I'Vjjl igAjaj p3 J5~l — JJJ ^ It i"l ^j\ <-fl » A tj i\ ^j-^-J i*-£-'S uo-*" ^-J-i-ll 

^WU,^] plSill _ U <-JL J^JI modeling i^i-j 1 

Cliljl,, .ij .| 4 »OjJ-C diljl . .id jxc Cj^iL— i Si Olj.i'Sn |«J-C A. ". iij . :'ij 

t "LjiLjll "L^^Vl '"ilnr. CjIjL— A1 fti* « JjVl V*_P° £-Jj ij i<jJa£. 
(jla-j Jj < ^ISjil ^^kV. ^SLtijJI iilSj < J£LUI Ja.j f^iJI <j1 i^J 
,J* jj! . "Lajjuil j-lc U lUi TjL.ic.1 Jl^IhJ ^ J H^-* : ?■ W-^ * "* — -" (O-'a-JI 
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^yJjljJ Jjij ( _ s l£. Ullc. (jLaJjvIuij (jj^ikjuall MS (jl y^. aijiLl i SdcLSJI 

4 — lib cjjJu <_^>- .la. gJJjj <il S _ c _ ; iJI |.Uil!l j* U 1=11 

tSjri^ *' J ^ 1 • *'jjaJI c5ji-^ J J *n-lU <J £^~u 5 j^»j <*J*-» 

u ".'^ "" JM.D.S i_JJ1 5jjI£j ,b1 i JLiil J ;; , j^ic ^:-. 
^JL ^UVl jl Ph.D.s c^oi-u-iiJI S^isaII _jl < ^.^ui ul^jj 

. intelligent assistant « ^$ft ijjlaXI » jLV) 
* -" ' "*" 1 . iSjJ djL-, jbilj J-3JI d,!jL^ y^u a Ai J 

. 1^-^j UU^s d_jLJ| 0j sL, UaLc 
« "a-^UJI <_^^ ^.JiUI » (J ^lk-4 ^-jjil ^jii^^V 

images ^ J> _^J| ^ ^..J,^ ^^ji ^L-JiUU '< J ^L_, 

*- -lj Ijij — «* S^l_3 ^k Jj_*, j_s , Sl p Cech tiu ^, ". 

"j^ *i' «j*Ji-« V -01 VI « perception <_^UJJ| j ; -^, t 

O-- <j>-JI ^^^Jl cLlilSJI cwJj ^ . i^ ^j x_ u ^^, 
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jM oljLiiU ^\j^\ ^JL»J1 l^iii ^ji ji l^^L 3 i ii Tj 

^ ^^jjui ii^i .^s- u oU ^_ ^ 4 sL v Vi '^. /^ 

ooj.^-^ jl Ui^i. LiLiil ttj^ou yjjjij l_l£ Icj^j ujJLl, V 
Jj . ,-jlJ — aij| <> iij_j. jyUlii li_A tf i jj-j-i-T *UL jc,_. • £L 1 

tS^I :i?JJ.I J toAl lift « tfl Cfr--^ u-J 0^ • *^ <A- 

_,;_ u i i£e. C ^bJ , 1^1, V^-; « "»_ r ^i\ r Jil!l 1) IL^j J .J,.:-, -J'| , 



-I 



(_,!«..! dJij 4 calculating LL-a ^Jj, i j_3j ^ 5^ j^l 

J_i-Ji (O—Ji^ 1 jj_^ <i1 ,, ^J\., j^^ . f JL=J1 Ji_J_ ^^ 
*AOaJl qU < i/jL.^iLjji £j_eJl »jj~<a <lc l^c-uu iiJi. tfj. Os.3.1 
ciiljUiJU . ojlcUJI iijlj^iLj jajJaJl ij-s L^ dia t *j^iU cli-i ^ 

j-lJI jil^^H c_i__ji;<l iSJ . o j: jiJi 'Ujs-.U J jj^. Cj|j 2j\ , Aj 

•Lj-i^li p Lj3ll 15I c ^.oJI « u=J -£] t c^l^mij ^jjili 

ij^L^-i'j!! olj — LI — Jl ,j^ tji_< o^j^i ' — ** O-o • ^'^Ll J' 

heuristics « aJ fJ jl-JI » ^j^ ^ I „ 3 ] rules of thumb 

(_5J i.1 jO_JJ.ll (.".i-M./al Jjj 4 LLi.ll j ijjijJLi T-jliill ^a^s,A) (_& ) 

J...JU V ^)lc -.jlS il _.4 OaJ^Ajui fUjLluj i Ajjjj.-JjJI i—li^— uiIaJi a^gl f. 

(j-ijj,, -Jij! <«jlS j!it=» CM ^ili'J ' L^^ 1 ^ J-~«a1 Cllj <hJSHj Jj2 

. ^ O'i l . n , n\"< ^ tljji- C^— °jI-m ' i-H- 1 ^' «Lija-j 4jL_il g^, dJJjl 

( » jjjiJI |*Lill 4_lL& jJjj L) ,Jj,.K-»r."i" C; -0 • ij J*"-J 'J ■"' "-«J — ' 
Jiill 6JjLo _^-Li (_jS Vjl c,^ • ( U- 1 - 1 ' 3 ^ 6 j' ) U-JJ*-^ f>^ "-^J 
♦ J - il l i <ji ■"•" -^ (_$iJI Jj" "-H J_ta- 7= kJ uiji„3 » Oj^jiJI 

Cjiijl U ljJD Pjr ;->ll xiLill CM * j J*« ^ l >*T^> ro^-^ 1 ' ^jjl^ La-;j 
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W*. j INTERmST/CADUCEUS^^j^ / c*-uijSi1 r Uii 

&J e> vi- L=J' r» jU J jjtf* ^ L ^f kil ^ i> 3&J l djr^et 

J ^.i, B (,-iL; U>U <_ija_i ^i!!j l (^jj— i^jlS / CJ-^UjllI . Jjjj, 

^■j^h <S ] CPCs (( ^- , ui tS- JI D ^ L - % ^'" i] t - L ~^ <A 
j j-jji; jA\ clinical pathological conferences ^Uil L^jiyAJI 

•U -,.-_, /ii ^U^JI lie. o' ^ 4 •■* 2 *U "S^' JSL-Sll J Oh^LJI 

5±3Ls-o (^j^jij i j\ . *;i ,.. i . U jjAj i jL"\ Ji^- KiUaJ (<^i Jis, <Jij, (VjV.^ijL, 
jjjl S3 j (jJijjll 7"jlj Vi-r^' f»^*J ♦ "-r 4 ^-^' <£' ' 4.. J-kj^-juj »~, 

^L^p^ail! J^_a. j — SjJI j £,UjJI Ijj... ^ _ l 4 ,ic JVjx_VI 
(j ^j^ . f i-i l . 1 g^UjJ! J-^jj liU TjStio v^l o^ |«J l-i'j • iia-41 
(jlll^u I JU B : ill* aJIuu j& , 4ji HlJj 6Jj ij jL tf ill iij) ^c 
J-. . « ! < — .iUJI eia, J| cA^j UuS » _,1 « S Jlj„,J| IA» 
j_q . xJSjJI L^Li. yAu ^Aij I AU v^.'^l jl^-l 1^ ^U, r.Jjj^uj, 

JM-A <> j_iT ^Ja u^ji^ts g^U^j »Lii| f -, UajI • ^UoiVI 1 

lJjL_^ Sj^eLi Jljj^l , ce-u li iJ^ji^yi ol.l^l ,,IjA3-.I 
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Jil\ Ajjkll olj,- i( | ? -> ll (> p^,. (yk ventilator * J3i il\ Sj-^ 

^ aIj . breathing Lr ^ i j! ^ <^^j| ^uji j ^^ ^^ 

•jl.ll cJjU, )) ^^ (( t / J A^lJ| ^JJ| JS^| ,) J ^T ^ ja.^3 

J jJi < Ventilator Management Assistant ( ,1 J ) « 4-^jJI 

J»j i J>=>. j^aiJI (^iuu _ja_j . < ^_,^ ... ^il l CjUI^VL oUljisL 

■U^LJI (^Ijllj ^jU i_S3^l jjJSj ^ U I K 4.J5II 4-j_j$JI 5^^j 

Wi-iji ^-^ u- s -i-i»^. ^'jLO; r ' <j Jix-l-j . ^^ JS <JLa, J 
oULJI J,l£i l£ ,,1 j Jj . 4_u„j ol^x ^U 4JUJ1 j^aj 1 lv, 

lij < *lkiVI J^i^j osjjl dlle.3^; 1jJ cULJl dh J^b l^ 

J^jj (JLilL ^jii liujij £ 4jlaij <LaJ u _i J ii <aUc J-al^ J J 

. iJUJl j ^Ul ^jjk ^ hUicI « 5JL=J| 
Ui. ^_p^— *" ^jbL: oLa-i^M digitalis 4 _■■.-.. ^ 1 3 ,^VI 

LjSjjlaJI ^^-iij < ( ^jlU _ 4^Zl\ CiUjVb ^LLII 4-.jpV1 

• "-^-^ v rjlie jjj.ki ,j w Ji-j Jj (• «Lia.Vl 

MOLGEN ^^ ^^ ^ yji; ^ 4 ,L^VI ^1* J_, 

j'aIi l^ti 4^1^=111 — Molecular Genetics ^LiijaJl oLiiaaJI ^ 

J cl — H3 i iaiji^Jl ^L^aI^JI J 4.jj.^.;i cloning c^iiLill jLLj 

' L*^^' (j-jAlj.il O-o (_5%t-^ J^' l3^ 'Sj?^ <_yOJ-a -""^ <$£&* 

jjjiJji Sjj—JI i_ijl — «4.l *acti . Jjill ^ik ixl* jL=^V j^^J.1 
ajij^jj^, » LdjLjxIj <iiiim cjUU- i:i — jV o^ JjJI ^>i^ ^- ■U". .. - 

*' ^i-'J'l flic (^lilja'jA^ jj ola. H .L=JI J ^^ji^^ii.! ^ fl ZjyS '<cl^ 
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jjjuaJlj iuj -Jl .. ijU Sjtl SJI *aS_)*a ujIjjSVI J_i.laa. Jljj V 

— U^itjlS J ( »Jji« CiL»K lj 1p ,_jAaAI ci^aill iLLio ajLiiU ) 
?u a1 L,J jj. pc -■■■' ]jj_j 4 t" Hju« i . .ill (J (iJj^-l O^W J O JH-^ 

AnU. -,U iij«4.l j! context jjU-J! AiLjil ^le oij-^ o->*»-^' 

i'hJ aJI CjI ij~ajj Aj_j»JJI (iiLiy^iajJI A^jjl*, -ijlj (j-SLoJJl pi^aj^ 

J&\ 4.KJU ^ i^lA aJU itu^A\ ^i. o' • (C«-iJ' iJofJ _ <iLU.) 

J—Jjtli 4 alAJI JC jiJl Jill] t ^liilLl JaJJjll (jjokjl 

,gb =Ji — iL b«_i ^LiSlljj . il-iii^-All AiJLi t-ajjJa ^J .Ui-,1,1 CjI «_ja1 

j „! C <£. .^,-vVI CjULsJI JoaJUuj (^jJI ii^JUl Aojj_jLaJ| ^j&LUl 

6J — 6 ^ Jlj_A«il }U-«. JJijj Jj < ^ — iiill AjuliJI t_ijjuilj^JJ rllaj. 

ouj jUV ^^ Vj . V r ! J=JJ Al,bs aKjUI oJl£ lil u £ aJLJI 
cross- iaJslsi, aJjLi, i^Ls^U 4^,1.1 J jiU l^^^U- i^-i^t!' 

tiUi JoljUilU autocorrelations AjjSjI aJ jLi, ciLslMe j correlations 

4 »j7^H J 0J 1; U^lc < sonar a^j^JI cuLLJI o- W f^' 

O -ij — a.J-0 j~c » _!•> .. ni l j ; . . invl l JrJ ^ Aj_jiLiil CiL„jLiJ,l <_j.U| 

g-A JL. 4-Ll=4! A^jill j AJi jjiJl jS^ oil £ Lj^xil SjL-SVI 
A-AilJI oC^JI l_^l ? Sij-aJlLi j^_^HI ^ U (^1 • Ljlj^. f SI. s,|| 

<Slj Uj , L>u j JJ il J _ ? JI (> Aj3^f| ^UjLdlj , cJijVI (jJL A.nA^A.11 

*LUiJI j Llil 4i«ijt ^j^ ^jU _j* Uj t ^^VL. SjjUll 4JL=J.I 
' AjjUJI j^JI jj^ a^^ ^ ij^JI aJLs Uj> « c^JI j LrJ J J 

/ L 7i ^U ,,^5 C ^U/ill pUI* Ulja.1 ^SJI ,bVI Oljla^l J 

jj_ Sj .(5^-iJI fljVI JjUjjl. ULpJj olji^, J _JiLL, p |j| l .., \. . , 
<<ij-"4l oo ^ijJI ^? £ doing it smart « a^IAj LjJ^i » 1 0>K> ^ai 
i^-^ **£* re-jSj '■»* • s _n «^J? Jl <^U ,> J3l Au^a^J ^.1-i-v. 
Ui^ » J^i, UI1 ^Ij «uuu, j-^ ^ 3 . g_UJ| cljVjj J 
J,j — «i JIT Jl -mo ^Uj, oV ' Jb^'j ^jjA* ^ dUj , „ i^Luj 
O^ 4_iVj i Ah£j] ^kll ^L^JI gALUj ,L^J| ^ T-^ ^sj|* 
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» jji^ ^1 ) low resolution f j^ji S^i^, ^L cLL l^"-. .■■ 
-"-^ T-^* S j^'j j-*^1 J £» a C 11 '-^ j^jJi— Uili" 

•bt oLyL-u 5^*1x11 ^j^, iJijJI jSIj ^iHi _^ ^j^J) i -,;-.:, 

. <Uj<^, pjzd\ 4-dli Cj' aj! 



!i. 
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iiiL«SJl J__aill 

. j£L_il ^generic kinds umjj^M 6^j — -^ 
jj_S _u_. < combinatorial *i — ^JjjJ' J^L — S-l' s — ■* J.S*'' _J-" 
u !l ja < _JI u l* <^l_ll ( i^iJI jj-c ) L\j^i\ <*___., £*l_U 
.-: <Ji i$___.l . oVU=.Vl i> ( • jl«--l _£* Vj ) j^s, Ai* 

Lji_____1 Jili. ,> ^jJ__Jl ir^-k L r 1 ^*- J '.5^' u'Jj 13 U-J v -~* *«-" 

! 4.'i;.j-o ^.i ja irf^-* O d^ —-—j-»~j jj^oja.ij i_i_j_._j & L<;-iLji^i.wil 
o' _;-■* ' o'^ 3 ^ ii combinatorial 4.^1 sJj-l oljl-s-JVI _^A- 

Jijjj . Sj^ ^j I -jj.j.1 V ^1 _Vi!Ui_VI iUj JS «<J.o-".Jbl *jilj 
xi I J Vi.. ill ifiiij £ L^-i^-J <a^p.jil —jVUi-VI ^ic JL__ ("^JjJ^ j— i— II' 

ilVl • ^i* jl 4— » <***vjj (jj— 11 U) •^^Ja o-> j— ^ —*— —* lt"' ^j-^AI 
( _J jjjiaJl »l»~~J ) <jJ^VI oljLLJl j»j =_l_j Li;! 'li_ ^ 

j^jb ^jVl ^^sJU c .-UTVI _LK £__, Ij! Jbil J^ , ^Ic . «ull 

S^Jia. Uilk" — I L, Oij ,j j^S i dlJ 'pi "-rVJ^I J^^T^' ^J^ Ia_S^u-i ifLI 

^ U ij . ift Ujl^i ,/vujj ^-^J — ^- u 4.jL— ^jjl /j*Sj ^ A i l-H 1 1 d_AjlflJI CjuI jjiaJI 
^jU)) i_i1Lj Qil & jS_jj— illji ^l~J (j (j-Aj"-" i^JJS I jl ,jSj , »J_ij~J1 
« 1%—ij D Vj <• JJJJ jj »jJaJ jl i (f ^.. nlia i) jj-JjJ ijJalS., CllLil jxa. 

u ,b S^j-iili jvU 5.jSUi *UwJI » J.^-i-M ) jiJ J R.S.P.CA. 

J_iiJ ) ^Jl lio Ji„j t_.3La.JI J J^aJ AS dJ_ ^1 4 <Jt__ll iJLi 

. ( ill, U_k. ^^Ji 4_l 



\-v 
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. * JU 






^J ^ ^ Ji-ill *b1 <> 5>3 ctfM o.^ ^ u-^ 

.1^ o^ o*^ *-^-» t( ^ T JjjS »o*^oi<^^£ 
■Jj^nj ,J^i o. <^^ P 1 ^ > **>* ^ U <*^ J ^ U 

jtl-i ^ o. »*-«' u-J» -^ ^^ >"! 

s ^,M ^-tu» *^ ^^ ^ ^' ClL ^ jil °^ JSJ 1 . 
, • ^ u s.-lu^ sum s^ 1 ^'j 1 - 3 «> ^ J «<i 
JL. ^u.3 ^ ^ '^ c^- o^ u « ^ • « • ;^ 

. n\ 2 ^u —a, 3J-» oli i-Jx; 4Jj*i.» <^ O 1 
ol — jjJ^i - • i°"V- J „ - i • . uil L c software 
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■ ■•■1 < j CiL_i>JI gin UjI . W *j ; ^ J tf.^ iJU— ij oLSilj 

Ci__.J LS ^i.\ ^illl ((jrLHl)) 4JUaj . <iJ£dl «U_J»IjjL, <jj^~jU. Jjwj 
diskettes oL^^s jt J^I^Ji ^.U ( i^^-UJI cjU^JL ) aA_^ ^fl 

t^-5 °Ax=JI oUjJoJI j < CjLjii (JJ-i */£-*' J" f; „' ""' ■' ' '" ' * S-y — ilj^J' 

installation jjj JIj ^J iiLAll i^JU ^j) . <jLj£jI <_u^» 

i jy-'^ i] r^ 1 t ^ 1 ^— 1 <-^j i <^JjJV1 u-^J^JI JSLJ1,, ur i^ 

1 A! a it .Ijj 

g «>: ^ n £ ij#3 6*^^ ,i] " -*«' 

L-lolj . ^^S Si,^ ^j^ ^^ ^^ ^^ » : ili^| 

lit . jjiS; Ui Ui. ceJj 3 Li-J l^f VW l^JMii^V ^Uj^UI S^iJl 

^1 ^^41 V UJ!^ o, ^ ^i^J 5^,, ^ ^^j, ^ o ,^ J 
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— - — ; *-jJiJ— "j SKS-" <_4 — 'i V <ijjs-o OiAi^ e 'j-r^ '-Jj'j^- CF> J*-^ 

,. * .-i i . (* 

* 'l D j — l^Lj.^ V^^u 1.1.1 ^O^J 

<Jj_- . ' J . tJ jL=Jij Jjj-^'j jj -» .. <-»il ijaljjjiJl cjL-jLjjJL ( _ r =LiJl 
c-KjJi ^ ^-^ji <iil_i! a^ii interpretaticns ol _ : _^j J^.,-^ 

R-aJLi ^J 1 jjjjjj (^jJ-ll CjljLiii.V _j C^il . .11.1 rlL i -* — aLi (J^j'jjJI 

ftitt ^Jii u lll 4_Ji=Jl _, j^JI ^1^3 £.., Ol^wlc O^j'-^i r'T"' 1 * ^^ 

^2j . j^ — liJJl ^jAjL^ASkl jq J-*ij < S j.u.c. I ,J! jjj^Mi <-*J."-<j l.2> ' ■^•j.livJI 

LSj L~a'}) J ixiJij <0.j]jj^Jl CjI J=lAJ1 JJjsj t~ij4J 5 xj--'- U-ki 

^ }UU f_,iS Ji^ jjjA;.1I «iUa . |«*ail j-iijjj.ll « ^lA.j.il i^jjl ft 
^j 1 wire-line ^LJI AiaJI ^jA. j-iIjjj J\ Jl £ <pL«=usVl «u,.£Jl 

4 *Ua!1 :JL ; lj^Ju ,jL-a oL_LoUI villi J^.j . i;^., aj^ LJ U! Lr U 

Oj.iLi< j <-Jfej3j jL_j*:I s-Sij;-, J 4._i_jJil» s _>:-^ ^ f^Jl t-jliuj 
, Ja f I vAj^jj ti g LoAjk^ Ijjjj-aj lalJjk^n <^Mj.a-.L^aJ 1 J±£. Ot-~al'-Ji '^t_i.1J 

la.^Ujj (j-jjJ jvMJI . tjiJ— ' jVjJ oaA« t • 4 -«^ £.'- 1 - a ^JLa-il "-ia 
• j t0 ( SjiiJI cjljj I j— ijJ jjJJI ) j-iUiU veJj-'j 4"-^' i„^ — 2-^-j 



^1 oLaJiiU . oSjJl jl JLll J *!jv^j AjUU jjuI-j j& o' C^-of 
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OjjiL-- i os Jl Jl> ol^UJI js. ^> uiU *ljji Jlij JUL. 

Ji_- 0j j J*JI ^As tfjlj—ll trJ^. U« « <JHII >aJI ^1^1 

j^\ y ji'jj <_iJi 4JL 3 i_l!Sj lj . -t A » (ilb^j 4 *!_>xaJl J^-^j jliajJl ,j 

< Drilling Advisor «' jiaJI ^-^U » ( _ f0 — 4,1 jt^pJl ,«U=uJi . ^oji 

« ■■-•■■ ■ ■■ 4 (( ,^Jjjj_jjjjSLil p-jJ_jJSjj )) iS^p-j (_iLI(_iLwisJ 4jAoJ (JjJJI _j 

S-ii ' " « ' ■ ■-» J*» ^jJu L^ilq 4 /■ ^J"*. ■ r->"l 11 J ft . ftl ) Oi-W2IU -j«1jWJ3 fc _^n^Jl 

^J. ..^itiil ajjJI 5_j3 ^1 . type <,^aj| cjIj ^ j£L_m o*> ^ijU 



_aJI <iKj ajl i" i.„ .i l ^.c. i>jjLS £_»£■ Jub I^j? <_iLI CIiLk-j^jj 



! -0 £=0j ^a. ^l^ia^l Jjl JjLL ,> ^jiJI ^LkJI IV 1 ij^liJIj 



'j^ J^ ol X; jiiSi i^U, ^^Vl jiiL^i.! g.jU-;...,u Vj . ^OL^VI 
olc,.„,.j! f ^i j^u ^UL . o«l J* IfrjLiol ^ ^1 <jiiJ| Jij, 

'jr^ 1 r^' 1 3 ^ f*4i « ,.1 ui t^T » j « iJsaJI i__,.^.J| ^3 » j 
<* =,U1I ^j . Ja|| c|.ta^ jL, L^i £(3 j5J| cl^ dajiJI 

<JU c.Vj^ .Vifrlj . Si^ll oLV/1 < ik L4l oU^I _^ ^ 
iSj-Lt* t Uj;_i jl olj^^il c iUL ^LiJI ^| j: aj| j^| j 
•jjiil jIjAI mL^SV ^^ ^ ^^ ^J (j _j uJbJLjj , Sjj _ w 
u^ > ^1 ^ U >iJL 5^ !j?a ^Ua ^ ^ . ^ , JU , 
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^jjo <i — £.. fill U^b^i.! ,_j . <ij&41 j^-^J o^U=" jc-sLxlb jjI^ 

. <i,lSjil ^jijAll i^jLslSj Jjji ui ij^i ,_j «ji ^iill Ci3l£_i., ^.aj.-. ..''ij 

^^l Ci* ->1 g - -'^ j «.<->! (_jlt <Ljijj4SL1Jl3jS.il I iJjLSLSjJi «j. ,.Vi rt—ij 

^j — a (-jIjoSVi o'jJ • ls-^HJJ^ Pi'' "" * ''" <J '• i ;' i-S^r-M' f>^ M-^ 5 - 

. Vxui-d j^""-2 *l Villi dLsLSjj' ^ Jj-lsJl jjli £ c5jj)j~ =» j-»' l) 1 -^' 

. 3 .-^ . jH 4_jl~o1JIj jo—iLs. jj oaoJl cjLsUJI ^ yield «liL)l 4j-_U 

<L_ *JI cjIju U IJLi t <j!jjjj «LjSjjiij cjLsLSjJI v^i- <J .;^"' f^-^'Hj 

1 , \\ .,,^1 ,J. J-"1 m OS lift . ^ilaJl plj^l Jl=>jl_$ <USL-$il jXa, 
l_l<^P ^Li AjiJSlll «U»Jt>Li Ol Jj{-v"n iJuw L, Ij1j-»j ' f-^l — ■» jl UjLi 

j.lSs.yi Jjl-1j JjI^jjJ £,^11 ^-=JI Jl jti ,4 ,> * 'V 'J-^ 1 

. <jjl c (_gjl .fi'inl fl-ij 0_j3 ji *,_j-j 4j1 Jc i L, jvA jjlkj £-o ^bl! 

. tjj*- , -• ClljVjiJI (IftJ^U (5jl— <" JJ **-*— aljUll CjL i j.. i .-vill ^J^s-j 

'.i*^~; 4 l£j^' iuLAllII ,,1*11 j> Ju-AiJL. LAjI ,_^bjJ> ,.j2j 
< _ y iJLj Q<-u\ iil ^jL^a^l^ (^m-ushiJ Ofb— '-^ W^j'-^j l*L;JiiJ 

^lia.^1 Jj-^ diiSj < U^, jifrki^ j*-»j J^UlII dJij < LiilikVI 
<4Al_jll <»»II ei» Ja.! ^ . 4-U^il J.Liilj ^1^11 oiK-JUl Jja 
« OiUjjJill ^L^. ji-i^ f^ " i^-^ '-tt^ 1 ^^ u^ tS^ 1 ^ O u 
<^LJL. i-^^ ,,UiUl lift ( .>_ij . Project Risk Assessment System 
^ y.At i. PERT chart « i^UJI o^ <k;ji. » ^iLki 4^i 

Sj^xll Jj—a. ^liaVI jIj-=>Ljj ij>jil ^j-il ^lakL-L jth^-o Ail 

i^'l^j ,Jo iu33 » jUoil PERT ) >liil J^j ^IjSU A^Sil 
Program Education and Review Technology « * ?^^JI 

c^ljii JU 0,3 j 8 'u ^3 U 4— a^-lj* ^ J^ {^Llj^ J-^J L^ ,>^3 

4 2, ■■■ J 2Jo.j* V j iaji a^j ^U_i jl^lVl f ^A i;i=^j ' <*jj* 
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^j Vi.i WIj^j j-lt Oi^£j j«j ^vjj {l {M i^i il .J _.JL__I ^/i»i ^1 q* jjSv 



*1_^kJ1 l^i »^uii L« J-Aii c JSLAJI intrinsic 4j_J_| a.. ; .l-l t 

€ OjVjLaJll > ol — LsljjJIj lka.,11 _ j _ *Jjl__tl (ja T -J^r UaS (JjaI 

Jj£ — 5i!lj ,, ;..r.-;ll J_$LJU . 4_*,_U '^jLj 4_]__iU ^LLJ 
<_J VI (^ U ( pAjA) — oU_>ljil jlxiil (^fi^ ) - configuration 
CjI — j-Aji •* — bIj-^j * ^^^ cV^ JSLJi-o IajLjjL _Jjj 4 li^..! 

fo-lfi I . 1^1 j ._. J Sjj/^ <__U ^LL .__, < l^aji-J *U <JT J£ 

j,1 jAj < l_, <<l^,j ^ jjV vj~' , -='Jl mc dules obo^i ^ £,£_£ 

ii* ) j-j^Iii ( ^1_ J ^A1 ,> j_u.il tj^LS iU_. Ij^ ___ , _VL__il 

c^Sj J __l I __J| ^L U tjl^j . ^S, JSA !__«, olj, J 3_K.ll 
<iU^I ^ V^ uJUl cuj J [__!! _i_j| ^i Oo . 0JJJ] , ^j^ 
_i^)« jAJI J^ » _Ji J^_J _^_J| j^ ^ i| i £ii _. ; jj ^ j 
- A-JI lUJI j* making gcoi _J wijS j| ^ au 4 ^ 

<> • clklrJI <> j^Jiill yi^j ( ,J t ^ 3 j^^ ^^^ ^ ( ^ 

^L^-ai SjS ^.i^, J ^ J , ^uy ^ f ^ ^ ^ ;) ^^ ^ 
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"j^* 3 £»l-i» v±Hi»J ij^wsuJI Ciljl.j'hUj . ^jj ^j ^j <J >-ij_^ 
'OUuljudl OcJj ^ ^ . 4_uLi]lj A-uljj^Jl <jl ,jl ^jjl OjUjIXi "--■ 

^£,y> 3* L. juAaJ ^1 Jlc . <o,..^il olibjl uijUa., j ci^SlL ^j£z; 
£ — Axdl J=>.1j dj— i ) oU-iUdl e.ia j v£>=* f -; j' ^J^. (l f»U-u>Ml 

£ th^V l A^ajM-t^ 4-U-«_J <J« a -Lii^-C i ( iljLajljj i>A£ »j_& .1 A^.1 »]| 

01 — i*,S^A™' Oj' — *-' ls'^' £*'-' — . i>> ** — e .jiJ-« ^-& jn^ « ; Lf2j ij 

TP^ljjJl ftAtt , <4jjj^jj| sjjLjjJi ja — iii_j CjLa-iVjjJl JJiij ,_j (Jt-wj Jo^-l I a 
JlaJl lift jj »_>jlill Cj|ji=JI 02j _>AjS 1+iV Jaii ^^J S^jill ■ ; J n" 
j Sill fl __>!■?. 11 fljl j^I IfaV L.Aj! Jj i «LjI}aaJl <_i Vigil >=>Jjll j AjA=JI 
* JjIaJI ♦ ii'il .^i ^ij ^^icj -LI $ ill ijlAtll ^ 4JS J*,,,* lb pLxJl J 

cjbljjl y> IntelliGenetics « a ..<.:,.,\x± _ ^Unl » 1^,^ ,^1 

j f-_ji»j jjSi jJ» l-« JjIj ' U_jo— i jVj-i O-Ji - ^* Ij&jA* "j^< 4jJL»sJ 
* A-iiusJl 4 1Ai4.ll (jj* (_jjJl £ (( A-iJLi'jll 4.jLcLj-*»» £-Al £, < ,3*^1 

^■- "11 (Ac (_tjjjt-« j>^al >«>j C (^jSj^VI *Lcl. i.<-il l •LaJl^j: Aa.1 

^ hill J "Ul — cj^^a, J_j1 "ij^-jni t^j t 5a=o11 cl.LV 3JI J c^jUl 

3,^ . ..'.11 i-jl . 1 ."& ! , jL~>.jll CjLili-o Q* o^_tti.Hl «ljjlxajSJI CjL-iLiSJI^, 

_£i L, AuT *A^-: ^ j ) jpAJI (,UkUl 11* ,> ur 1 ^' version 
^ r .~ ^."U Aiaji. J; uiJl ^likill A-ij asJ . HA^ ^U j Ua^Ulj 

J^l cl (j ■" 'I ^1 AjJajjl <JUU1 (jJKj ) 4j_fta—ajll gy. ..a l l 



c dUj ,*cj O^ -^ ' * L > 1,5 " v^J 1 -^ ^■ ii, 'ti^ 1 ^ *- iU - U 
,"_rt ,»■:■<! J lj.U5.s as SL-SJil j of i o u11 owj^ 1 ^'-hj^ 1 o 1 ^^^ 
SLAill 6Aib . ^U Sa«.J ^aj iKJill A^jl ^-> - ^H c s "j : ^V.l l J=^L11 
^jV Ujas aIjJJI viLi (_^ ^-*^ ^ ^"-iJ "^ J*-^ 1 ^ t::,:iii1 



N\£ 
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r L_tiJf K U lit UyB WK UiU^I u^l <> u& ■ J*S> «^A 

( All a *— «*»!>» 

3 ij4l ftjlJ' 

SjjK jaj u.^v..: ^ <ijUij . Ij* jfJSJl «•*.*- *rJM« t*»)l.» 

U.JJ jir lit J»ii * *,^_^Ji ^4 ij.t j^t v <i5^ V > oi 

^xLaSll cAJ+e OJ^J < ^-A 1 f^ 1 0.***- * Oi* 1 ' Oi— - 1 * 1 *! 1 °'* 

^It ^jj4l ^1 <aI~» "<£L*\\ ^j^V A^cU^l CiL-i^jil 
l_ul SUj iifU -aJI C^tJlUI Ji-lj ^jU^LJ.! Jji-ljJI <Vifj ^jii 

.-,M j <u u t AJUaiij l_u^' ^' J^ J V ,ja11 «s^i ^lsjI 

il ^ilj JjUUI JUd3^I iiiB gut uua ,jJi Uf- - J^iill (> *-*£ V 

Oj_fli L_i» (>* * AjjvCttJI (JjUjjJI (Jill (£jA.^[| i_u)jaJlj <U^a_>jJI 
A jiVill ^1 dua. jU—jVI jj«*" U tJlij i OjUjSII ^ »JjAa. LL^f 

^jit , «1_J U j]^-l i^aJjJI «l_KaJj (J_Jj2Jl «Ua£>l ^JjSjjJ jqJ (^ 

. Ljji j5Sl (^^i.P "1 — j— ijm c_>L^isJ "UAaLUl ^j_ / »^Ajj 
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V^ Vj^ l ^'j ^r-iJl »iib li c <2o*U >j<i jjl; ,J « ^liul'^ 

U.j-^- oUU. UU -Uijf ^1 oLUJi ,>. XVo ul J>" ^-IjiO-i?- 

Ojkil L^iLjl-U ,> / U . 1 e.jSl <^l_i, <^jjjt <..■*■,..> ) AkkV! 

' — ^ lj^J 33 ^ frLr" Ji-^ ^r^J' *^j«L2 . ( <Jj£JI J *U=ii.t Lf ic 
jJxll jA^ll Kj 4 i^l eie, f bt ^ ^UJI j^J^! ^^1 f [^\\ 

&> jjjj ^ ^ 'i^ul\ j lii^ajl (.mK-,1 paying back ^a^i .yi 
. ( p*.jA\ — ixiUJl ^IjjVI Ji=u cjl "c .U^L. VjUi,-. j^iL-Jt 

el lij 4 ( ,»>.jj11 — u^-A' ty^-3 ) Prospector « j^ — jSj^uij^j « 

lijU_o t5^ t ^jl s^ll ^liJI t-a!.^..!^! 5ji»i Jill £-*"J' f*- 3 - 2 ^ 

Lt-a. *ji^- J~H U& *-&j — *AI £ — "-"lj fr»lj.>i-ll 6^ * J3-=JI ^a.jijj^J LSj 
(Jig 4Jj.q_ (JjJaLLu JjA ^£_^a-«jJ I— . q-jI Jjj Aji j| £ ^J-t ,j.lL"5-ll (»it _j 

, ;....*,g-L^i 4ljJl ik.jl.ja jr-pJl ,,Uiill ^.y-.-.J TvAV Jj • s -i=^ll 

. & a j , ■»'^ ^ <llc I j21ti A2 A^^Jiil jJjJI sl^^iaJl ^jSj J i_a_iill ljJ6 

ol — llSj 1<j_j — Li^l jsi] techniques oULssJI » : 212*311 

i £A*=J1 L^jlo^aj (. l^i J,^ jii\ isLL^JI J '^ js J 4s 3jR ^, 

ljac.Lui.uaj 4j| iia Ao Jjju TjjJu <jjSj i-9jau tjjjj^s Lj.-jLi!~Ji (j| Jj , fla^'l 

* J J; -J=SJI iu-uj jfalll jjic 
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^i*- v ^ ^ ^ VI oVTj • electrocardiographic (ECG) 1,11x11 

Oi+i, . ^Jal\ Ja.i O^ W 4^3 & ' t-T?" LT" <^" J*?— 1 ; "J^* J ' 

J i^LJIj 4,;- '; -" tijaJl oUUj < La^a: /Yo t^ii <jljU'ilt 
*-*»-Jl i^L-il cJk . W isjjjd) ^jHjiHj (^L-^Vl dl_pVt 
yJI /Vo ,> CJ ^. rt ll J^UiJI U_«i iaLj o*.Uo*_-.l I Jl Ifil SS^I 

• tjj-ltt I JJk Jl* ^i J*ilU Ij^Jjj * *J*i*M fJiiil ^ JulUI i_.ljSiVI 

^j£j i_ij — i 4j^llll_j &i j-1 ill {^jljkjj — iVI »~ljJ1 e jli ^La r-~-i lj| « 

# #• * 

O* <=\3jMI ij£JI i " . -» ., ,-, l 4 jjJT _jJL j «Uija-, 4— ol» * ,j^ 

. fSfjLj <JJJ1 Jill !■■ i ^."| jJl 

^jl^—Jl L-Ajii < K,„ V , 4^.1AJI 4^^,41 diU-Jl J ;L«^L4l 

Ct-i-Jlj ^ ^1 ^ L, ^jUeI jj-jlji; 1^1^ J£i t <ijJiJl 

S/^Ls J »i» ^1^ dL^Vl o^ J* I Jlj^Vl <*>] Ju "l^Lj 

i — ^~^ <^-ai oi^vi ju, j ^h ^^ L4J ^^t SLj1U 

*#* ^ VI 4 5jfi j| ^ Jiu ^ ^ djUl ^ ^^ . 0JJJ1J 
"jJ en j^VL ^l*. ^ ^j 1 ii^ i^.,^1 s^j| OJi5a 
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acquisition uLsSl :USL£. ^iU n y ,\£SS\ ji*L. -u^ U jt 



>NA* 
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5— j^l J^ifl 



. 5 f V iaJ-a ,^-mLsJI J_aiH ^1 »^r-3U, 
Olj'ij m l. .ill ji.ljl ,jr • JjS CiLjJ^jLj JAjj "ISjiaJl ^j ( *#J 1 k ^jjiiJI 

Bask; Structure of an Expert 
System 

Expert 






User 



two facility doojg) 



I 




Advice explanations 



Knowledge taw 



a 





Specific facts an* 
data 



"uttwftdge engineer 



\M 
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facts ^niatt ^ JjVI <^JI . types ofi~~i Jl <A^41 
5 — -ijUILj iwaUJI <ija.ll ^itj i heuristic knowledge a jjj*tfl 

— Sj^JJI ^ JU <£ ji-n jjlfi i&A, ^^1 ^Uiill Jaj jSj 

j <ij*A\ ^ ot*^ 5 ' ^ d&* b' ^j^ 1 u 1 ^ o u — J*=^ J 

oUL-jJI 5j, ..f.U 4j_^& V *Udi1 v_ijL_*il otljiaj • S.»j_-.U A^ocli 
paj — ijil 3 — SajL J^Ailj . Tjlj — , Ijit ^,—ii ^jiiS data base 
♦ <ji^ 3JU. £, analogy SULaJ.1 ^js jjsi) 

. (j^jjJJ chart 4_uUJl <kjjiJl 
-4 ijjb J*J!u i^illj u^A 1 J^?— ■ L5* ^ ^m' 1 * ,a *^ 

"1 "n II 4".l -v" . .il « 4J »LLx!<J,l ^.ttl.jSo W J ^JJJkJl CjLj^UJl OL-uLlIj 

^..jjj ^1 di jj V jl < »i* U.U J i f hK . f i, ^ »1» - Iji. jJaj 

cjljl_a Llait jiiLuj ) internship 4\iU_jJl iTjIj^ — 1 J_j i_JJI i— j^a, 
^ i.,mU<: (^1 ) <,Ls^lj ( j^jill _ i^LJJ ^.jUll jl jL^VI 

^ q^I 4jj«j U W^l <— ijUIIj (j-a-aajJl j ( ^jlll — ^... fil . , .. I L 

-4 7t^AI ,,lia.V1j jilivJI O* OJ 233 (>*.?.♦ <iJ*Ji ■ l5 '>^ 1, J^ 

. ijjjSJI 4JLj*ll o* * '^^ J 5 ^ ^^J LiuTj i oljaaUlj 
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jt s T *kli tjMjl^S dlj / IjJ\ tf>.t tLuiV ^1-iaJ t^il guklb 
^_4* ijj«ail ji\^\ ^^11 j^uJ oj^ ^ b^ — j* 1 " -**■' tf' j/i — 

t jr * > . "J * Jj—a-l^i Jo— a.ij j-»lj—aJI jr^ii-uu * _ i ' i i. J> . IjJutx. ^i (dluj 
(j <^j «U Q J g ^ nj <_« — jS ,^jjij«j I (jcl ' i ln . ^i Vl «l£JJI ,Jj«_ijJtj 

interdisciplinary ) j- jj-JI liua. ^ OJ: uU,>lil« - Cm ' "M f~ *j. 

. ftjcAJI ,»tlJ) J ^>*1 jSSVI *jaJI g.j.^,3 jjiH 

* Jlja.1 Jl jjAJI ^UiUI ^L^ £ iij^ai ^1 <iUiVL 

<_4i jLut j_ijJJ g^i, ^j 4 inference procedure 4jy.ix_J 

* i — *■» *K — ill oUUjj iij_*JLI i-AJj3 jjLl *Uj (J^aOJIj j^iil 

J-.X- J ^jjs ^1 j! gJUiJI ^^JL AjiJI j <^Vi..,U gjfcUli 
J«-« ^ U t • J *jis^u o-l JLdLj £ juiJi r Uiil! a^j, Ijii, J" 



^Li ikL. 



^ijJI ju^ tf ja.1 < J(4| J^_ j^ 



goal-directed ^^, ^ 1>9 (JLJd] ^j^^ ^ 7 JL _ ia-V 

J-iJ! » J <^LAll 5J3JI iLo^lji^V! j* j £ backward chaining 
6- *<>_*: L J| J^ Jlj , ^ -^^jJtl ^^l, tSaL , UUJ1 
o' ^ o^^l • ^ «JB ^1 1,1 aJ! <k«i j^, ^ <^ ijjys 

-=» ^ 1J : ^is ivj ^_ jlJ , ^ ^.j^j, ^^^j, 



^f \ 
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J^A« dti jJl*3 c*lU 4 Tj^i (jSj.ji.j*! t^L-i ^jU^Lij . J>-=»> 1 ' 
.^jrt-J-. J c: J^^-«> j lM>^ t> 5 >-Vl <UJ» *L^ daU 1 

• j_-» sljiV C^j_JI u ^ «; dj3 dUk uiau i£>V» <^1 J O^ 
-jjjl J Jjlj.-Jl j Jijia Cj3j *l_i£ ^ajJ (j 1 f 5 l>J i ^ J^j^ 

yjl ^jkll jjj-U j*, • j^VI jw; la-**, * oJ^. liUiii £J u.- 
j ^ Ml ^dli, f.Usil JuW.n-.'fl cjLS^IM f ,jV,.,.-. J i ^jo 4;-J. 3 

^_,i« oi^l «-\>*-U >-"J^-> Wl ' W*« J—VI ^ c~" L ^ f 5 - 
. -C_>xiS, ^Jll ^U^H fcijA ^—U1 <JVoa-Vl 

Sj}a.jU <-^UJI <ij*43 C^i (> :J, *+-'Ull OUUJI ^1; i> ^> 

£_. U^siLcj ^..^..^^j IfiU-M <-»L5Jl j^&*. >«' .> - >"> '■ f^f *-*^- 
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JS* Ja! cdj j; 1*2^ s ^ 'jiH^ r 1 ^ p ^-> ' S -^ JI •> **-»*' 

MYCIN Cft-^ 1 - c Ll » ; — **^ ^ »i« ^ — 4^ (^ f 3 O* 

-r ■ - <j « lij «-, Sj.cL-iJ 5juj_ ^ ijjl — **, »otl — S g ib j l .- i lj, 

SACON uj^I— u ' ^A>" u*W ^ui . PUFF uL o* Sjb* 

(Essential MYCIN ^^ JA ££~4+ J-JsJ ^j) EMYCIN o&-*W 
oUlj-^lj uijUll 5x_tLs SjhV (.L-tl JL-e <£>-a=>J .t^' 

^Uk^VI *lSil1 J ^jSjll ^JJI JiLU! t y* <L~=d1 

Jib *'j=«.K LaJjJ«j ^^Ujj i <ij«JLI 4,...).^». l (jI^-Jl ,j-J — iVI Jl«j 

knowledge 4ij4' JfejWi .j* jSLJdl »i» J^f . ^ ^Uu ^j 
4 — jIjK Ji«3 ^1 U J; .a jUki J <ijiL^ j-jl^ u«jS . representation 

? JOJUI JfJ i^iU 
knowledge utilization UjaXU glfttfl ^ Juilill <lSLil1 

knowledge JUj«11 vL-jjSU ^liJI Jlj_j| ^ ^^1^ Li«j 

J =J <x*»1\ <UL <ij4l «_.l — ^Sl J^lsj ujjj: . acquisition 

Wj Jh-. i^Lu { ySUjZjt o^; JsVJ j» J c LiUjSjl <K_ali 
jl ,*~*j — ^ jl Cfr— jUI tfl ) j^SuJV o, SjAJI Ji; vj^LJI 
Jib <i^4l J^ JsLii ^al! Ijj.jii oUUJl ^1,1 JI ( ^Asuj. 

1 . &1 <_;VI J^Li, ^ Si^j, iiL_a. <i^) v u^si I 



^TT'- 
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t (i-+zi , l^\ tu nan uc jl^ ^ -^^ ^ u'iji i*t ji>jij 

•jAN J-ii- U^^-' O* ^- ■ a - Ullc jjla. C « j£jj » l^| tj^ 
t-A~u£1 &33LI yt aula. jJk-a, t U <Udl »ift ^ < 5J91 pks 

. knowledge acquisition research JL«ij41 

A_i, 0*L_* ^ JiJ u „ , ^V . l l jlLl J 5.1*41 <ij4l J okn ^T 
'■** (^-* • ol ill. ^ \jby^ ,,Ui*}l JuJl~i3 ^-^ ^sJlj ( <JUm 

♦ <JLaJI UjUljaJ ^ 3;.1<-.H J^Lj OS^IJ 
«=t — SiAl ^rj — aJl A^-^jJI o >• (j » <— i_n4l ■..' , -riSI ilLjl, 



\\l' 
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.*! " h LjJ O^blj 6 U (-iiUij t^JJi Uj^—jUJI (Ja-=4 g$i» c^-J' 

^ jiJlo heuristic . tSjjia ^Jk-^ ^i . jjili! 3_=»<jjj l«J -o^ltf 
t « ■ i.. *■<; ,-,1 s L»Ua^_5 eureka ^JS l<£ jylSjJl j%^' ^-i- 

J { U rule of thumb «UJ — ^»1 s jW 1 JS jj — $3 ^j 

&*J£, 1 , U rule of good guessing jjaJI Of^kxU S _,W —> ^1 

algorithms &U4J ^1 US Jjlki ^=J J» giUUl Jyisj eiLj^lsJl 

3K.: -fn J*J »^j &4.1 4_u!j2>. v Jl <y& .i_j J ^U ,_ji«JUj , <jiUjjJLj 

£ l$jil ^tM.i'u L, Jj»Vl j^jit J' d »j1j*jU ( j»a,jjil ~— 4j*s_i, <jl,j„AL j? 

i 3J ; ,*<!! <u» Uj SjiSM, oi^*J **U£j giLuJI .»a23 ■ oLj jSaJl ^SU- 
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A_3jjJa jjjoj r^J-*^ * JJO"^ <S{L.i •jxjiJI *tjJI £* JOe. et *j«* 
I . a " i >j _jla . 4 . j , r> . Vi ^Ual ^,_j ■Ua. jjJO. ^£1 ^ i_i!jiiyj 4j„,J_it 
U* ili« — 4Jsj*A.l ^..iJui ^ a j£ Ljj Ji~.fi> ijiH 4Jj - jLJi ■"■ ■_■! »ib 

Aaa-i^ 3JL> l^il VI _ cdLUll «U3l SJ.J-5VI J-s, .. t ,^- ■- V 

tl^ii,ll_5 . <1"lE Jiklii La ijJ.l*-j <ji I4J p^j Cj2_jl! ^ 4_i ^j«j ji3 

-Ij^J. .»» jL& V i. ill j^jj <-«. V»j1J_5 i (Jii a. i"j2j .J.}-* |j- J >->' ii3"*J'^~ * 

q, 4_Cjjl« < JjS .. f i t J . Ai; j 4J1 "JII , i—ijIKg ,-aL^al L» *($-*• i«W-^ 

.. ^j>all Iau lift ^j c <_SjLJilL s^jAll ^Usl ji^ vU-oVt 

,j , Uj^cj U^flSllj iaa_UJI Aj-Jjill y-rf"!) 1j33 i ■ * ^~ 

^ 5 alaJI jargon i_iLkjJl JblsM Vj=-J ' <!>*■ J-^J» 

. Jl/i] <Lls4i SjaLs. r,.7>..^ JS/I . Jaa> J£ j cg^a^-u 

, l^jt^ 'J -*■**■ »j (jS 4J ijjui^ A^Sijii <Lm_ua 4 'S.i.fia jUl=>.l 4ju> j- - ""■ 
<2LV-J1 (JSL-311 0^ J^ 1 ^>J~» fUi*Vl Jlie ^=wl j JS Ja^; ^ ^ 

dijIS . fi.l I (oLt jS . fi.l (J ■ A n'i (4J ^oj • <-ij» .fin 4JL1L] jJjSj Qi >..njl 

4 K . fill c*;lS ^ li! dij I lijkl aUL. ^.A. jJlJI ^ ...IUr. ^1 

<jj» .ta,'! 4-b.JLj ^jjSj ,Jji (Ja'^Li 4.1Li i ^y.. ,ii"l ' j '-<■_■ j^ ^LiJ p'l "■->"■ 
-alJ. ^" .. . i lj j^- 2 * i*^™ u^>l-i l{'i.-»iAi»i v jS^j V t*ij.*s ; t (jjjjljJI 4jj_-i jl 

. 5JLJI ,_5T ^i\ cUl^; 
l^jLi ( initial ajjIj— IjVI ctUjI ■»)! 6J_fi ^jj j; — »a j— «j 

fua.jj _^oS/l ^Li ( (J*a-JI Clil jn . jal ^Inj'n-tl l jLajjlj ^Jj^_oSj ^^Sk^jA.1 
_ '■L i Nsi-fl\ CiLiilja.VI — Ji-Jiil >l jV>^V <ij*il (j-A^l 
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LajJ^i-i <*— U Sjii j*i q (jJjMI ^uL_,VI ,>*■ » >hv . *^ ^j ) 
_ I— j. ...,-> I— Ui, — *l^Xi , ^jj^il J^-'-i uJI jc^JI y-UaV 
^>_jiWI il^l^l osk+i <+* ^ f <W$M V iKUJI i-Ajill 0>P ^ 

Jlaj 4J? Ijlj Ijl p jj. ft o il — iZiS^Jl _jaj — tl£*^' (**■*;>• i*;- 1 ^ 

• Uj 13 

J Lull ^JjVI *^ — uil J ol_j«A <<j £j£i ^1 j^a-» g-JaJLi 

_ 5JUJI ,_,* ^ji; L, IJl-tj — o^ *-Hjj * "^ *-« p* 1 *i$*A dJK 
•4-j^l jjl i_uS — II ^ J^ j,j_ a., «d <«|j Vi ., J ^jI ^ill ^lll 
id*--- »jtju Li* j . (juljjl ( *1L*-1I ^ *-— »jL»i^ ija 6 JjJj^, <jj»iLc « 

. ff 4jj^U1 ei^j l^-iJ £ V » '• Mils *_L,1 u^J*-i £*^.>f" 
. (( V Jjjjiall J-Ai LilAj ^yi s i m^ £.}l )) • ^^^ju ^ W ■■'■ Lift 
J JL; U <jiJ Aa.^1 V L»jj jl ( tjy j-LaiVl » Wi , qui J |j| 

A i^Jl ^ lis. UhiM, Oj^i U ""-^ J ' J.}*; U ^ -S-ajS Sjil 

•uUl*£ J/M lj,\ J ULU1 ^Ij < ^^1 ^LiSJI o* 5j_^Ul 

. Ljai Lj^^Li^,;; <il Jji; Jli\ Al~>J,\ ^ t _^ 1 ^ ^JJ -J^^ J 

ij^W r LtJl o, So,-^ 4**^ <^_^ J^Ij j,i^ j ^^ )iffi j^ 

manipulate ^^ ^| <^, ^ u ^ _^," ^ 

^ oo c *Aj^ll <^ ciL^ ^ ^^ u ^^ ^ ^ ' 
«=^ < object-oriented ^J! i^> oLl^J! tf | , J V -^VI 
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»^ L~a gj_tf j' ^'jS^ -*>?-« (J* J ' l$-u*l.ll jajiUI gtli^JI *_ 

"jJj-iJLi <ij«4.l t "i ... ij lj C CjU_jl»ilj CiLlLoll <aJU^j ( _aiij ,-*_« 

d Lu IfrJaJ d&^J Jjb » « ? L, Jul* lifj J» » I 50, JL-3 

^ I — jic J ^ <tiu tfjil £ <1jL-S jr J>»i jW^V *-**' C£* ' j.jj'vll 
yl_S IJl LaAS CjjI (j1 L^it (jfAJJ 4J^ i loA y* JjiVI ' <£Luuii lit- ■■« 
yi — c. Ulc (SUjI ^ (jl jl i AjLuiljlfll j Ajljjjjjiu yi oaU. jjua-I I ljuk. 
lJjUmj je-;. a >'l' IA* <-ijla-» Oj^" ^-tAle J) • ^a-a&j JSri ,j sljNfl oie, 

7 CjIjLjjJI oUj^oj / j j~» . ni l 7 ^jJijH ^ V^ 'Als °i'j 'J' 
J -JijS OJ^* -^ VjJ-ll . Pjjil UbJjAjJJ <£jim fjik "UaSiil ei«> Sin 

5jj__. Jj_ <:_j<, jjAII JLsi *LSjV1 iX-A. ia.^ « I j^J iiL^/L 

Jj^""- ,j1 jjS-aJ 'ljf==J' Jj^ 1 (j 3 ^ 5 -' — ALLlUI OSj i^A, (_jic -^L^sJ&l 

(_j_j^-j ^ ^ /HJ-*^' f=U^al ^iM 2 * lt^° ^ a2 ^ i=Aaj ^ (_j2Jl jrJ_j«»llr 

ej e> AJs*=» jj 5 ^" • '-i* y^-^ijJI t^ J jj^ioJI Aijii Ifj l K ■■ * ■ ' ■» 

Ouj^U ijSI>3 ^ ,,i'i jfp-U («-12j («! J-l-il (jr^J ' ^Jd ^ ^Si ^Is'j^^l 
tjJss oj— ^J O 1 u- ,j: ' l ^ J1 ls^ 1 °- l3j: ^^' (-ri- 3 ^ 1 LsJI ^ U -^ J1 *> 

^ :\ili. a j.uiJI jU;ij <jK ' JL-^II ^ L -- , > 1 or" ^W ^->-=4; ^t?- 
__ c ^^iU Iky I CiIjjVI <ij--J.I -.aJ^ jbij o' j' ' ^U 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



QjijJa dJl_ijt> q[ _jJI> °Ac1a11 «i_jija_o jt^oIjjJI "LiLiSi C-Ljj't-ja (^^is.1 )) 
^LLi jr;^i. I dSjil Jijl-J Ojiii "U^-J U^-U J^ r}-">- j.< ' (Jje\M J.^ 
^ oLijJl J — i.1.1 <Ujfi.ll (5 £ljJ /j-oj . "UijaJ.I jj^iAlj.^j) & jj-a-waioJI 

^UjjJi ,jj. piiUJI tfJ_jL_JU <ill.& . Li.'iij-'M «Ls_j<i.U <l=JL".^o J'Cul 
'V 1 '- J-* 'jr^ 1 j?*W *W Vi ^Jaiij ♦ L c .l- ..J JSLAll t>; _■._._; V. 1 

. Aj^koj <i jjlj^, pas de deux 
u^ 3 — aJ J^ — =■ i> • ^ ■■ "*' jff^ O^ 1 o' c£*l' j^ i> ® 

yill Ja.j 4JLII olj Ji, ^.u^j ^,1 jLlkj ^UoliJ! ifbjai Cjl_ul_^i 
»j« iZili cJjU Ul villi < Cijll Jl Lf ^Hj l^slj l^jj J J^£o 

■ijxh=JI »U11 ^ J^ l ii^l ^.^ ^L, ;l]jJ) ^ ^ 
O^-'jr 1 OJ^'—'j^j oljj„4l ^jj^^u^, i_,b£lU . ^uUsJI J 

ol 1\ c Ij_^ <,s_^ <K_mi 0j £i u^ ^ u J^., j ..,',, 

<i^ll o, <L*Ub oU,S E b^i Ujj <K^i, U-lj ^j^i^ u^uii 

. ,JLJJ <^UJ| ii^l u ^j ^j 4 i^^^n 

jf^JI iLUU E Li«i csu < jU j^ (jl J^ caji | j| @ 

Cia ^ lilj . T^ ^_1 0j£l ^ d^ U « J.os ^ u^uu 

O^; Vj <_^lj ^ jL _^ J, 5-A^ ^^ ^.j ^ 1j _ j3jJ1 ajLau 
jt « ... 1 eJ _^ ..^t Ul » Ji. ol^^u c^ e^ ^j| 
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j j. All ft/iis.tx-u ^.ill ^LijJl jl t phVl JLc ^.^jJI • 
»a;a=J1 CiL„_jLdl <iLi>l ^<Ui »»■_.-> ; 4 <ij*il modify <-u±Jz 



-«4-a 



( ,Uie>!iU Ijr^j 1jui« o^i o' £->*-v^' c.^; 9 



„ J^: ^.tfl -s-Sjll iai. Cj JS ijcokil l^ o' lM t> C* 1 
q ;. ^^pJbJl j-p-ii j^,— u ^j-iil lift . <^<X&- <l-a^o <J (jJl <&U. 

CjjU ^1 g^jJl *Lk^1 Uj j-^. ) bugs jJI ^ ,,Lilil Lo^i 



u 1 



^ S ., yillj « I— *-^ «Jjl "A' S ^-^^ J 



^u^i ^ c^ jj-* ■** i-* 111 - 5 ^"~ "^ j ol 3^ v> j 1 ' M J^i 

2LJj-^ "if cSjL-^, t5ji^ jii\ gjj^ 1 J • u^ 1 f*-"-! *'^-' 0^ 
« ^l—j.U.j l) Jl J_£ ^ jJt <*. j-aj uncertain knowledge 

C ,V ^ g* jUj ' »jjt^ *»* i txJ^j <_s,>J jjAll ,,U^H xiA 

C <«Aks. «Aj oj^i ^'j 2 i[ &^> ^ '^-3 J ^ <£* ui *-' ^3 

a u^u olj-jj-a Jlii-ol Wi^»^< 3ij^ e*-^ ^-^ "-ij^ 

^ ^l_Al ^k-1 j «' o-^' Jif ^ ' U ^ ] ^ iJUa 
Ijj^ je ^Jl ,,Uiill J iijUl u-^4- jj^» J^ cP ♦ ^- J1 ^^ 
^^ , o . .aIIj j:j-^1Ij la-U— Jl *— AIL. *i4* lpi<- a' * Ij-;^ 
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UL-,1 c>Sl »jiAii gJfelM *UJ JjV» Jj«aJI o 1 0* f^ 

tlii juajj i («i«jej < ^UUl ^jwSj 1 j$J 4jL-»VIj 4j1 VI c pljj U ^la 

£_j£i V <Lki& V^JjJ U^lcj ' viiliS (J-J 3^ Uj 40<4*J <LaJI J}JJJ 

ikS'J J-oj <UI lJjsj «Ut lift ^ jiSfy! • IhjJ jtM^ ^ ^1 iijlSJl 

»J tl jII L^ji t-J-'JaJ l^jJI A.h-sl.11 l-5j«-i t/jl ' ^jijusJI 4Jiljj2 JjjjiJ 

4 if Iajj^j ^joLlIj 4-ija. jl < ft't . n 4_i I (J »iu>ibJI £l . "Us-jlAJI 

l^ sj^J ' 4-«£L=Jl JjsIjjJ! .lie jjx. Jij V oMul—iVl ^ JAC -i=»jj 
l-5-i.jj (Jj 4. SLsJl i6l_cj (_r^ i«4^ ij* °J'-i -6 (J-^ 'j^ = ' 7=-i— ojJ JajJI 
iJ — 6 JS *£Ju jU SjJaaJf aJalll * (j^J^J V Iaj <S-Lic (jSLaj L4 t*$Aj 1 Lusul 

4 3JS — Sll J^ 4^S VI SjuiJI ,JiU1 J Ji_£JI uo.,..i<::i..^.i ^J 

J— «*i t^ ^D^^ '■*' SiJj J^"—" £=Ji t 4^4i jjigj L, jjSI 

. jl SJL, VI 



architectural ^jU^, ^jU, CJ ki ^sll <iLJ! oL^ljj ^^-^^ 

—CjULSjJI jl ( Jtlll Jkb L^iJijJI (.jhtlllj .LilaVill L-aj^U-l J ^'.,-.) 
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.u 



j'- 



■j-d^S'^-J ^ftl— LaJ ( \c ^Sj RJ (£JJ' J-A ua Ua_ ' ^ «~ij~u ^ *'v„i 



^i^lj 3.U4— iL. ^jJl £■* W^^ r ^ ij- *--."L<T flexibility 

•Ai ifllJS . "LuwjJ 4SA*ii *j*i CjLiUaj J) JJ-ajj Lill L<£ i «*»>.! ji'i 

Jill i ■•' : -- ■ !! CjULlJI ^1 Qii~jl Oj^j-tJl ,< hV" _j^j—a-« |»Llj JjJ 
. joAii— ill LjJ* -^-Ji i_j^' «^1-JaJ^ O* ' : h"»"i |<J=>JJl »i* Jis Wf^ (j^ 1 
i_oa— .Ija. J,;< f "i JlLw tSill « IjT )) joAll plUOlU JLU1 J^-* ^is- 

^ -:~. « .^jlijjjjjS caIi^u^Sj) JLl^-u )) i_iL_i^J VAX ijr ^~i- 
1 ,jlc <Ul VI . j«U1 J /'W »j-^ JSl—iil J*. J iii t5>i^ 'o 

j^sj_uj.U . /V Jl 4Jilll £^*J» « JtsJl j JjSH »j41 ,<.jii^l 

f \ .1 ~ol— ^jJI g-^3 ^OJ gSii- ,j3i» J^^^ <^^ <^j£ VI 

Jl j L 1 jJllli *-z\ clj (Jilll '-r'^'H 3 f^^Z ^ 1>>J • cii-« ,loJ -* 1 '-' 

. [V] ciijll 

j) j.il l ;1U -cjjfi. o« ' ^j--9 u-^-^4 jjs^r-*; <..- -i .. ^ . V i U ■ciij^j 



4 <"HfJ^vS 



NYV 
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6jj_jJI 4j*lJ yi JLLIjk^iU Aj-j^ai Uij1 iiilS 6J_J» < JU. 3j1 yit 

•USi.jo "^jJ j^Li l^^ijio lio ^-jJj o^. • **4-»1j i«' ^-1jL*> />-il_5^ oiLS! 

,j ja -" Al 1^="^ <li^3j U^I L» ( jj£l Ujjj gi iI,.-jV I^JJjJ (JJa JaI 

JU=! J ^Iftj^V burlesque iJI j*i_J »l£U*, <Ui ^ ^^ 

1_\Jij j^^iJ iulj^VI SISL4I »j^ ^ijj i ( j,VI jAu lila j] ) 

»j«t 5^. jljiclj 4.aLic J^ ollSj CUiiJj Ojj ^1 cUlja-Vt 

J I — -1^=0, ISjjJS jcj-^jj ff^lc SjUV) ^ijjj ljj» . <1,K, LJ i fr U 

iujjSSJVI ijJ-JL J^^ll Jl ui^S ySl! S^l 4-Uill liljlaiJI 

o^'-y* 1 "^ l » tf >»* *J1 Jaia Ll* . JUU! (j^i^ U J| .die ^ 

v^i . l^U! A=,f UU— .1 IS immortality syndrome « j^J ijf 

il_,l£ L-jlwt. Tj^b ^ ^jJij 4 ^__ >a;; l, j SjliJ Cji J| s^jm 

• 1 ^-^ L*£ Ija* o-v 1 '-»j ' ^ tP'j* J* ^ 4J^ J ^jj, 

C-L-S IJI ^1 < ij^^ SjjL*^ ^.JUI dLS liU . 4.1C -■,[) jLs. 

ol ^IjAiJ laa. 1=^1 j . c ^ UaUj . lisj.j i±,^ jslj^ 4^1^ 
L_*, ^UU cVSl ,5^1 j| tj^ij ju, , ^ ; ( jjS:c j | „ ^ 



^\v 
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J^_tj.ll (^^3 "^ ^' • *— " aLftjVl oijj Jibjj o^"- 1 ^ fr*^ 3 -' O 1 -* 
J JwpJ.1 ,*___! t p^*! o-UJI *V> J aljf < t,u* y~-i »j*j 

* "U J_la-i la.laj SjaasJI » — kill (TiSia. (j£___.l &ia (j-» f-^jil-. 1 

. 0AO.3. Cj1j.}1 "^Vjiij ^>P^' J -~ : - . ' tlUJj 

J—SLJ., J_3 o' J-:' 4 J-\-- ^ J&-iU lt^j • ^^ ^== V ~- J1 
pjLJl JSj 6 ^lik-^l *__11 ^jb j» '_=> _ _il . ^1 tS>1 
j^l i_J_3 IJU OJi JSU, JjL-o. ^-i. *jU J=Jj . W tS>VI 
i_U-_ Ijllj jjSj— jjll V^Sj^l Vj^ 3 i>> Cfro'- c i> J 55 '' C£ i 3* :i i L ! c« 



n?j 
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£i'_i«J! J~-i^JI ' 



^J-^lj ,^1 joUjJ.) .i_Si ,jy ^ ^LLk^iVI tliill Jjii. o ls l-il 

CjI ij h .^1 1 _cJjS Cul£ Ijl^ C J-*^ "j^'j ^.i=sj l?_r"^' (Jjudl l$J 

Cils^jjJJ Ll^-i ^ Ijji JJiaJl |»aj f<jJ ' "'j^ .. i 'J^Aji <-^ilj^ (j A.rs...iL^. 

« J3\ )) jj&sJI 

Ol^a. ^1 ujU^VI Ja.1 .jA lift , IV JUSJI J1U JU, JA l-JaJlj 
J 4 a^JI Sjljj ^Lii ) Sjajil i^UVjJI j i^jiJI A.-y.^ll jjkU.^, 

^J =H , ^- c - 1 cr^ ^U^ 1 5*^ J ( r^j^l — iSj$\ o 1 -^' 

%- Oi^W* j^-t 0^J ! c^ 1 *' O 1 ^j^o c:j ~^ <&~&\.i Jii Ll\ ^JiU) 
Jl — &1 t ^ Uil t Lr i^i y-,^ ^JUV yill Ji, luJJI ^.Lcjll 

tfJ _l . fa* j^ L-iU.|j UJL_^ A ^1j Ulj j_5£1 UK ^^ 
oAi&J U, jKl 4 ^j-U terminal IUs^ S^ U^,\ Ji t .„^ R 
^ SS o—JjJi^ ^j_J|j ^.^J j ji ^^ ^^^ ^^j <;1& 

r^ t 31 ^! J p* « ctt^l » S j-LS^I o' • ffLi; jt r a J. ^ -...." V 
Wo 
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d.,,,..,f.-. (jilt ii^JJI 4 L2A yj-iU) ^Jji fi W^ o^ji' L 4^! uT J1 
L-4J Jay yll! (jSUMl ^1 V^^ J^» "Af J^ * ^L" ^-^.As 



cJJ «3 1j « Wio <iVifv.U ^JjSM J---33 o'j 4 ^JJ^ 1 -fcJ^ 

. ^k^jll ijSU ,yj Jt ^Ufcii u-iUL, S-L^i U^j 4 jlii.3j 



. oUjLdl 3 <ijr\\ f ^ Jl V* '^^ V 1 ^ "-i^- ' oL^WJ 
j o ... j d^, 1'jIjp- cSj^; «- s .>~ J < V- 1 "* V.^' "^ Oj& ">*-' 

Jjl„^;j d—iLi-j ,_> Jj^-y "j- 1 6p&i vill <ilj— a J^ j>j 
!^jx i^U: ir.Uj-ij*; prompt diUU-. <-ij-> «Ul J^ . ^ U^b 

. CjL»jjjLJj — JJl 

.J I_U3 ^L-^LA 'L-^Li s^t ff — -3 L-^j . ui—t-J' l—i-s-J 
resolution ^>ll U > o u ^^ ^^ ju^ ^ ' '^ 1 ^^^ 

. jj]_ Jl ,!lb u^« d^ ^J-- 11 L^i ^ (A * l -* U " 'Jj^ 11 «*^ 



^T■^ 
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4__la.j «j jl f-;''^ jj 1 ^ \] Jill -iJ-c *lj~i Qisj LqJjI tila-o t_aA.ij_j 

• -vjJi ls 1 ^ ^u— vi ^i^i iji u <ju j i3jkiii ouKiij 

^i II ^^ i 11 

life JajJI Jj . J0LSJL1 <1<— a! i2 <Ls_alaJI ,J? "lAii-s (sia-ll ^c tlj fi 

i_i-~Sj— ii MjJj CjjiiJjl Ijl liiiSi 4 .slaa-ll ^ jj£i iLia tjiio I.1j 

Jjj dUSkl < L^ic lli_jji i_ij_Ai V SJJvl C AjjiilSj Cil£.ji<9ij-a i£luJ& 

,j_ ^t; ^Vl lift i£ jL ,jf >"> li, - aa> ^ ♦ W^^^ ^» ^-^ »-«j«J o' 

pc jJsLflll jjic 4'i .A in fjl^i' liilS-O (<it i—i-° .r-.J <jl LegJ^I • l yjajii 

4jt jj.ft (^jjlillj ( l^Jt-o (JoL&jJI (jic OJjlcI ^^iil vfih ^js. L,L«J •LiJjjJI 
^e i_<j5jjj Vl j^*-!l pj*jJ« j^ ■ SI <j_j1jLi fj-iil cSj^-11 <Jif* 0-» 
jl =s^!l ^ 4i«lS oLa.L^to UJi-l JjlL; I.Kfe . ^Li, V 4jIj jojI— iill 

J_5 — =oJI UH_jLs-<s (_^jJ I '■->. . .li^'i oL^i^aJI (ji i ^,L-^M1 (JjiiiJI 
^Sj i <LA$J V U. j_jf^ cro- 3 * l^i-^ O^J -ii^a. IA1 4Jl (Jj: . l^J 
l_in^A TjjjuS, jA_.iJ j_i liili < cjSjJI JljJa L-UL HSLa.1 jjj*aj "2j 

• dlj iT 

(_£.ill U )) . . Iin ->j a _jaj (_^ic <JL-ijJ {^ill lii—ijOoj .**■"'"■ ci_j«»j 

^-.ijBij !«jaJ Js » .illt-^j i^^^i (( § tLjoill o- 11 o J »j^l tr|K a ' 
— • |04-iJl Ojj^jj; 3jjji /^-l* *S*j^ W*' u^j^J.I) (( • gj"M4i!l JMSi«j 

iiu ^5 l^lcL-i . <('? gA[\\ L, 4 juStjJLj » . «ULc JkjX-ii i ( j^sjlll 

ls^ ♦ J'^ iJ, J jij , ~= :iJ l 'j-rf U o^j— «*-^ VI c oiL^L-i'l 0< U 
computer graphics L.^bJI cL^jill S^cL-^j « lin> Li^ja J 

J-: — ^j^. ^j-' a : g^jjl ^j-ij W-jU^jI JS^ij « y-UlVI <-il»iJ 
^.•s. nil — (j-^iwiJI jUji! ^i;j^i Wj J->^j ) visceral ii'l^jiilj 

^jUiI SjjjwJI ^1 J^-aJ JJjUl (jAjj-sJI Jj_HI 4jL_3S jl_aj Jujaj _ 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



^Jjj^oa (_5Lj till <ii.ll, <jjail *>jii. yr i . e\\ t_£_j_j j^ill (*U-U p-o 
^ua.j < (jJi 1^*1 1 no II 4^a. A\ 4-L^o-iII ^>£- 4-auul •'-ttjUJ (j-» I f-Jj < 4Jj_jj 
t j»ftJJi._3 pljaiJI VI Loj^JjJ V A3 l _^l\ CjLi^3_a=>jUI (J J.nnll ja jU"! ) 
(j-Jjill ^U £ IJ.I3JI Jjlji=J (j jo^i^jil JjVI f-j-*^ J-^*2 U-Alij 

^o 4 till AJsjiaJl B^jb jjja. 4jV jl *Ls.1j~*=j iiUj «Ujji.l tiliV tlj—j J 

a.j)J..UI 4,£,Lij,-> Sjlcl JjI—sj '-Sj— -lm < ( jSL, j^J jjic "itl ajLlil J^La. 

« ■LjLjjjaljjJI Calallnju-Jtl j jj^U^alllj aualogkc SUil tAil \*.i-V* ...» 

i-Jjjji 4jlj tilij «isu /> fl»" «J jl (jia-j " f j « " Lijjj-^> (jL-^ L* i-;'l jjl 
i-l.-Vl 2 liljlj I 4Jj4 — UU \ B-S 4JJ^iJ id_^SLu l*f |_Jjl j ,-*■'■ ■ !«*- i'Ij --^ ' 

4aj=«siti Simulators c:ld!£^ 

jjnAiJjio^ji.1 (( tjL=- all )) 

__ '•■• A H <ll .-j* "v I 'i 3 A sj cS i » .1 rj\^~j j^ll Ojj ol ^JJ^^ |^*-^ 1^1 
^.ill,.'] _j*a-11 Jj^ r<JajJI ^j-U-S "O-^ali^l .^ls- (JjjJjja-j ^.^ijljLiJIj 
3 jjjj «Lilc _J.lJJ jjj L«J cfjlLi U-a — J^'j J^ jo«-il c«$-J -W; Oi-^' 

<_J nJV Cl4-ojSj tji.^, CjJaC. 0_jA; ^ CiLL*.VI cgAa.1 OsL*. 

jJiJI o*-*-^ <Lt 3 i <> ^— a cS- 51 ^ ^ 3-^ ■** • J* 3 **^ games 

_ t^jJijil £ j-^jll J^ theme) i— c-^iil ,?—* fi-aill 0L_£ u"' j— * 

. UjjSj ^.3.^-m JSJ <j— uijJII ( f*-sA\ 

j I j. "■■■'•\\ t^jl <ku^J( « ,^jic jWI ,3^^ » t,Wi jjL=^ i>J'j 
LJU. ^-. ■■"< • c^.j_i-=.1 (j^-1 2uU i_JS arcade) WUJi Jl_.:Svi 

OJ jSJu l^lj _ ( ,«?.jiU — ji^l ^^ iS^* ^ t-^-* J-^ 

ou^i >i>j jj^^ < ju2i-oli j <^li vi*W e. , ^ :1 ^^ t - , *~ J ^ 

j. ....^11 olji-3j) < highly sophisticate! jUa3_^VI Z-.d^ j^-— j^ll 



\VA 
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KwUi'i I 1) vilh Jl, 4-Lis-a <-^Li. diUUa. ^jl ci*-*^-? -^Ji V^ 3 - 

■ -■ ' J ->:'.l l ti.j^L o'ji^' Qj)al»'-J Ojj^^' * !*^ *" ""- ' - ^ ''-o*-^^ 

^'j- 3 L&!--* * J - J ^ ^S^ * 2 t0yS L ^ t ' ) " (^^ J '"** »> ^ * (£=^l 

,1...vnM o'.j 4JS« 42.1 s&L U I-«J simulators oU&dl ^.^^ 

. La l«Jf £-2lj-M J "UjjjJLj—i l_£"^'_S OjiUaJL ^IjjJjJLj 



U- 



C" 



.(.'UjJ j^-, j play 3J.1JI ») 5jUc dLl» JU. <j1 ^ ) ^hll 

Ijj; U,.u j ^la. jojJU g-li, _jiJ ^^ic «_iUJVI ^^KH-a^ (■/■="*-: J-* 1 -^ 

J^.""....^l J$*\ g^jJJ <9-ji lfrS»j l£^'> OS"* 1 "^ g^'j 4 ( <U -^^ 
,,L\'l eic cjLaJtj • ^'j- 1 1-&AJ ' ( '■** l3 C^ O' OJ- 31 O^ ) 

jj t ^'■"j Uftj 4 Ij-USli <jalll JljL t-tn> 3j -j 4-lli « »j< JJ-^I 

s T-j^ -^j^M *^Jal ...in l^-il (a! 4 i^jjjl tJliljl^Q 

. Cj_j<jjj j_>j.Vi...i «LiaL. .1 .1,1 l^al « V(]..A1jJI Cj^-cai— >! l^Jl Jjjill 0^«>i 
^^—a (Jj ..-' n dilj-s'v ijiaj LJ_o-^i i jjln'tj,] ,JjJqIwj.-,Jj 4 j,..iilLi «Li] 21 

>•*' Ml LU Hijnj , .i La jc— J' ^l£ V« Ij) _jl CiIj jtjiiuaj '"A.aK.'ioj i_jLiJ) 

J- — J^l 1! i2 <iKjj -oiti. Cj)i CiL,lll rljij Lij i I ifJlJaT <1j-JuVI 

l_j_a_j (Jljia Jl (jAjuj ^jl lift ,J< jjSj/1 • L}— uiLl VJbVjJJ ^' j—Jjl rtiaa-o 

'"■JjAi-JI J j;.»ni ]| dilj*>*s ^ ijS"i ,,.i jcj ^^aj 4 Oi.^ ' (JLilil i-jl-s K.^al Jj__^j 

, lifb ^jic 4ai Qj).l.fi.">j.,i {_£Jjl ,ij,a.jJI ^ISHI j^Jb 
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' V^'-'j cA *<Sil impart £_lU>y *_a*.^u». ^-ji Jujlil ■L^LoJI £a!_>jJI 

^^ *j iJ| jjiuta Oj^i «-B_j-j j««jlA C i£j Cjj—jIa ZH>I_)J jal t ,.l" I 

- 1 — *"H!.3 • v^=- ^^ "Sjj^JI iia1.to.VI o ? lT 1 ^ O^ i>Jt: 

"^ lj^ W^ Jj*^ ^"J i£' o' '-■.}- "> ■ ; S^ljjJI «UJL; l^ll ji-T ^iju 

jLp.31 2->^ fjUill C^La^l&ll ^Uq'i <_S_j_j I faa. **-S^-L, ^-^ijJ <jjIj^».1 
^jia-oJ . kill (j-aLLM joU^Vl Cjl ^ CjLc^Js^II J^a. dL jjaLDi ^S-ill 

Oii^f ) f*t-Li ui_3— jj i LjJo (jj"\d ^— jiliill jUi>V' jjL^x, ,j^ u«V^|! 
s-ljT *j1 p. £&ij < ^- a JJ^ (J- 4 J^SI I — 4-J i3^J jjLusJll lillj (ja (^1 ( <GjjA.1 

. I4.J .'1.1-hI 4_ijluLi liiU-iJ J-Ju dJ £-*^l "J^-^!— ' ■ «ii^-^.J 
li.."!.^.! (_$.i^l Ui • vili L CH4JJI «-!<) Jl ^iiJ Cj<iaj CjLt 5*=J. rl-c — >' 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



ii ~-=»j J^ W"^ -^ J.^^ > -^•' «iljV' <i O^J^ 1 J- - J J- — ■■« 

ft ,UJ lie J2 . o'j' J^J O^" i^t- 1 " : ^^ ^ 1 J- i -^ 4J ?^J^ 






J<1 r ;ikl ,-Sl j.--.iu <^j— i-o ciLiiV VI «5Jal — La ^—j-J *^W a;- 1 ^' 

i^oj— , .S OJ^S-i \-+iJ3 4jJ_jiLlll 'UIwj'VIj ^jUill (_^-=^ L_iilywAjl 



^l^li ^, Ji£ ,_j1 J S jr^' |<J"M (> ^ — eajJl t^iila t ^L J L-ial 

i liL/ita-jo ,jji <Lili£]l 4_u L^j t.jj"i-i.j <U_tl jjj ..Ail -tjll l.l$-i £ ■ '* -■« " 

( j J al__aJI til ^aLabjo ,_^& i£il--'-j....i L»jI i i-ujJU ^Uiul<j jii 4o»^-i L,^, 

la! — aj S (iljlllal daG SjjA-xU _j|_)jilsj| jjta (jc. lilUl tiulLss^j 1 LliLiVl 

*J_Li 1 . till ^lffiU-1 j_i ^^i ^j < djj^SU aSSJ^ 

-'— ^ l ol^l_J JiaJI lift J_o=. r L_^ ^iJ| oU_jxU1 ^ t^L^J) 

u .Lt io.ll t % s . 0< jL.a*,. i <k^\j S^aJ jyi. ^j o£hJLj a.Ul...., 
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^-«1.1jj 7rjj''J f^ Cil j*L..il Ciila Ail . li^J JJ$JJ L^Jl . <i._j^j^SJI 

f^j-3 tS 1 W-£*» ^ISj . geriatric ot 1 — ^' "Sj^j ^^jjj O* 

Ojilij ^lik-oVI jiliill j U*Lx.l~al i£jj (_y«ij * J^VI ,jlAii VI 
<jj_,a. ^ ■■ — '•>'' d^T ljJAj Jj <jSa •Ua.jJjj^ CjV^j <jSJ <ula OiVT 

js <zj1j}\ 3* L* ^1 VV . cji ill J-iJ a Ijjft, ftjiL ^^ V j£l c 5jSJ 

iLal ijil j- -> f N 1 11*1 j (jl 4al • JjIj *■(£*■ (j^ uu ^' SS^-J V -'J^JJ o' 

1<U J JA-5 ^ jjl«Jl g-Jn'.-^ V -CV g^-4; V «Ul . 4J,iK 

jJjjj ^ n . an (j-uJ 4jl . Ojj__ <>1 diajj t J Kl« <jV vjjb 4j| , _>=»-^ 

l_j^ t ,^-i^JiJl ,Ji UjLk tfl-J. ? P ^j dUUJ=.lj "UUa. dslk^t 
^,\ — £ i_JjS q* cSj^ 6 j< lA^*' * * ""-^ J'Pi ♦ »**iifiLi ^ji ^."L.-ill 

5 kii. AjjJjs. (Jjji.1 *jo LJ J>J^1 ♦ tiU Cfr^jjo / OH "-j'j N^JLikl 

« •Uj'V) L& ljAsj ^jAj * « ' ' * * IS J— *1 '.J-* (jO^I * *J^ »JI ^ *^ "V Y" 

. I^jjI jj ,>o Oul J&i V L, jSLi i (j^a^aiJI villi pU— J ^ "tAil JSj V J4-A 

JS o^ VLi jJj "ij . iLAiil j^- IJSj ^l.Aill dUUJil <_5j*j <Ul 

* V^J-' O 2 ^ vjj^— i £j4 t,y*. lAAj i s»_i_3llll OJ-^JiJ Jj" *■*«■; j 
^jj «lil <nj1j^Uj-, (,50=^1 (j Jj*ta Jjj 4..lK,L=k ^ > J li l . :* i _>=ijj Cjiu^^j 

4jl VI . j ^ . q IL; i_jLqj jjl Jja 5j£j _^^ ia:i o' 0^>i *^^' o^ o- 3 -^! 
5 =».jjll lJL=>. J*ilLi t_iJLw5 jj <^,^J1 {yi q] aoj L^ I4I jSJJ jLc 

• '■*■■' J ^- - n * V Cljjjj Jjjiaa Lj^La ^£**i !c^\ 

^jU^l Kj t 0-^J^ 1 u-^ 1 ^ J ^ c OJ^y d^ ^ 

j^jlc rfjlujil j«Uai ^ LiiAsLij l^K , iij.Jj jjjLSoll 1_^Lj (il^j c££U 

J^J SjJI pi j , ff> ^>*j' "Sj-^' "^i^J^ l^lLg^J^-O O-C.} ' J<«-1' ^1,13^1 

ab ,^0 Ubj^ciLa. Lo Jij Jjilll LiaiU, o2j 4 lAuLj CuN.jin j<ij » pjjllj 
I j-ilc («^>JJ ^jo «Ul Jl Lfl aij i"j\"i.fi Cj^j i jjjLa4.!j CjLjjI^jTnVI 

( 4^jLJLjLl 'i~M-ij ,_jJI ia.^11 i-iiLij ^ u xl.k.^Vl tVSlll Jjja-u 

O *^ ) * '*^ k l,^-^ Cl*ja jJl Kl^U ^Jl (JJJ6 ljat«i V.^ ..^lAJ-t t— J jvAj ^jl A 
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SJUJI *£ ->«U1I Sj-^JU *3L*T 



i5 > "■ ■■■« ^'-i u -' — » cSAl 3 <i>3*-A-z> j^ji ^ Sj^l Jull 

J j£f "^ l> *ja> j^Aj . 4^1 J_j2^JI cibin, J jJiJI jlj^JI 

clliJI o_j^ cW J3 3 ^Uk^VI *KiJI e.^ j^a, ^j^LJI ^ 

pI<jJI (jiaL; ^ji oLUI SA-luIj SjjSt it^j , L^J ajjj^jJI ^.»-l | 
jt o<— — u^l J j/ill dji — Jl i ^ Sjjiji si,, , ^u^vi 

Uluj • ( ijijilj ) ^jjSJI i»L_*JI jiaJI (JAiljSl 3-^li ^ VJ ^UJ1 
j^ aa; i qj^LJI SaxLJI LflOtjl^ Sj^l ^LJI eryUiJI ol^lj 
l*£] JL^I dJs J^ oi S3 V ja ^ ^^ l JJj3 j Xjji ^ 

4 — a UJ1 iljjj cL_ijji*Jlj ^L^JI £__* 4^^ ^ u ^ 

♦ ^-iSj^il iJLiJ.1 CiL-u^ljiu.vij 

4lll ^jLi £ (jjJai^j L-a ij , . Jin's Jj^jjIj ^J 1 ^ AjjiJl Ja^V Lo^q 

d — b 1 — ^ *ULJI .ililjl OJA1 Q^a. . oMj^aii J^ J u U'i. 

j — Si _ ^1 olJ USIj J_*a2 CiiL uailll JS JjJj _ .-. V..^j-J | 

4ipX~ Jx ^jjj ^ji.1 j^ j s^pUJi ^^ ^i^vi jAi, 
ciljjl ^il_J £i^ u ^y^j L( 3ili JSUU.1 J ULL C 5jil ^ Sjil 

j^ oUi «|jVI 4JU l^LJ! crS . :S LJoJI j^lja Ja.1 JsVI l> J^.^ ) 



J-UI4 



. ( 1i» t^*T U c^l « J^U. ^ Ijiis Ail. 0j Lai Ha Jil o^^; 
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4-cJji C->l.i i_jL2jj-e}j ,Ji \i_»i ^a . 'i --" j. ^r-^-^J-!' ,~\1 l.1 i2-j i_z e__j ciL 
. (_gJi.il *-l^-"-> ^-r^ "i-cJjS *j^j._iJLi LjJ .j-ijJj, u ,_£.jii - --■»" 4.-H 1 

Jijj Vj < J o^VI (j;^ talc (jj_rli sjac. JjkiAa "L-^JJI c/i'5U a_i£.\ ill 

yi. <j^to1 JSLJill jiSl ^IS Ujj . OJJJL& _5_.j1 j£l~So J=*. c^"-'- 1 
ij "if jj^ilj ' fJilii <i_>2-» Ailj3 Jii j J SjjsAI i_ih JS i_.l "^1 

. j=lj — j JL&. jjis AjijAil (j-jii^j j.'__sj! 

j>~j__»L 1 *1 , ^ l (JjH^ CK^J - ^ f»fl-" -■* ' ^ — J V' ^jJ-o ^j-tLiJj — _Vl 

Clil jSj-3 Jl 4i_aJ_.VI <<J-^ Ajj^JI 4-jjiJI Jjjivj— i 4 JT^'JI <A£ 

4 ^iLiill OjjJ &JI ■«([" V>*% ^-C lja— jajj) ♦ g _ J < 7 > * ' **■ , r, J"' J 'j^- 1 

.-oObiOJl iAJU ^VT OJ^- 1 M dJ^-Je ^ « o-^UJI Ja=J» 40i^ 
1^1 .».;» ■ f ,JLJ1 Uj^k ^1 V_^olj^iJ J^VI 4*JjVI ju*"yi o* 
<_jmi J&i Jili. ^jo QjJJLLijI rjj5jjj} . I4JJ '-^r^-J £~* 1 jf' O' l 3~" ■ ■ '"' 

, :UJ41 Lj^j^I yill SjjiH 00 — bus* j_^1 l^l J. _ l*iijii. 



Nit 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„l.' 1 1. 1 l .l .lll .'.l., i|. '. II l.l.Tl 



Hy 1 ^ 1 



^Ul-JI o^UkJ! J^JI 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 






^j l_iL Jj^Aj * .ats*-. j^ fjj ^LijjVI <JU olAiJI -i*J JjVjJl 

j aJl .^ J\ ^t 5^ t.V ^Lu . jii — -Jll fcU.^ 1 ' o» Sliili 

JUlaJI' Jj^l i*i2j J4i»-« » 4-uLLillj ijjjii^VI ,> <J^ V 1 ^ ' O^-Vl' 
^1 ijll »-jlll lift i-ili. n-iLjoJI l.i'^11 . ( i^j jjSjI ) <( uj_ft_jL^U 

HJLi. jj jj 1 bay Lf^_pJi j* ' 3&^ a o* £-*'j j ^m; Cr** 3 ^ j » ^«^«ll 
Qd,L«JI i-jL-iil diljV V-"^ ) • *~M u^y J±=* ' - J ^= J ' U -*U1I 

jj£_jJb> ^JJl .♦J**-,' < nM^Jf L.ll.l.ri'Li . AJlj) -Ij^-t (<^._5* (JJi3> -1*J I Lift 

liU 1 la-ilj U 4 iaj-iaJI L£jyi jl^ ^ JLJI' ^> US 

^1* . lift ^j^ajl^aj jl 0«>U*J O^ 'j-^ I* 5 O' J J 33 UT^I CjljaOall 

eA-X-Hlj oljl . , M l" c^LS C ^Vl oaj*- 5 - 1 ' C*-"" •**•; J2VI 

aJili, j^U <*j*. 4... ,«..* „ SjoS tj*a> j ^j.. .i l-vi UskLi o^-iJ 
**?•'>• J o.?" ^ > - ' i> oy. tiL—Vl <-iljL1 ^LwjL J-al^ £, aJL^L 

* V 1 ?- tr" 4^ uj *?J a* u£ J «>lji V ^ , yiauJI f^i-j 

^-Jli. jl Ji-Ji oLL^ o_Jj < ju^U Jj^ *llh culls f JJi 0J ^ 

<( y J;t » o^j ■ o^jVi j*i j i^i k < v*^i^ t> b*m 
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-^1 ,^il . _^T « t. ,^ c^l ^a i) _J ^JJ S_u> 5^_jj < JJ 
U_4J j^ljj ^J 1-^ f—^L J ■> j ■ »_■ ■■ ■ Ok^jr^ 1 v>-l^l 



IL^ cuilS U,jj t L^ ILLjjI diib SluSj, ,jjj\ 5^ ^IDI 

♦ c£*« {£■** J«JV t ^jlLLJl 
U _ ^a3«i jj-* jj^ <^.£.i jiA, *LiiL^L.j _ JjVI Jam J 

l_A-~a » . . « i_,Us » Sjs ^u jJij jJl ^ ^j « l> jt jL£ i^ 

l^' OAH^y ijj— Jl tjAiiAii . <jiLLJI O^rsJI jSl^j CiUaijjJI 
t_J — cl ^1 » £ ^ j — LaO, ^L^a CCla.Lj ,_^U OUuj SJtl, J It>.Lu 

Cbj-f** Ij"^ -iSj ♦ S-,1jSU Jj^ ^>xj o>-^m ljj— » ofre^y 
Jj — -U ^pJJI <«jLi -uVU ,*AiJ j>uil (JUJI ^ Uji ^jj^i 

. s... ' sum 

.^aLLIJ cinsortium j-IjAjj — luSj£II 1 — »* dill aLw). ^L-»j 

Lu^ij^4jL,_j ^jAu j '» tj ( *a.jlli — j_j-j j_fl ^1 Ijl ■o'i'M i^^Jill ) 

tf^jLjiU oi^>^' ojjy^.ll SiL-UVlj I- ljj~S_j3j sjjL-Sj L5^J 1 J 

^ tiMJLI *&j& f^-il ^ *i>Jk « u3 yj (^1 t Xa—uiUlL ) (i Lil^joil 
C^l < \ , \^0 A-iL»-o j jVj-i Oj^Aj ^(. ^jSj-uoJI 14j<j3 Ota-Lj fJLnJI 



« 



UA 
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LS +~A\ ^-LiJl ^U j*l* L^jtj i ( ^jill — "^U U- 1 o^ui 

jj.jii.LJl ^la., Electrotechnica! Laboratory ((^jjjSJVI <_,.i£^ ^sill)) 
Sj\ 11 t5-^}i »L^' f^-^' ♦ 4-tjiU v^V Ll* r lj^' *£& *L-iil 

»jJaL-, JA-All <~ajJil taJLa. Ij^-JSJ.<i j:L=. pQ-Azi . JJJ-—* W-* CjJ— ataJl 

t_Ls »jLt Lj.'io j»<J r-^; V ^i CjLJ_j1wsmij J^=»■ jV> ^l-i £^jl~^-« c§ 

ijillkj <p^jl_i...ill ,j1 ^ ^jJLij . 1-^.igjaJi ,g j jg (jJJI 4-«$-l' '"il j^ — ojJI 
O^ D>**2 °J^*^' ti* 3 ^ i> J i :u J' cM c cS.A' <_^' ^■••■ - ■ ■ j-o i> 

<— 3j_Js L5* J * (***•• c£ *£j-3 j jflf^ljJ^ £-« Via. ^1 Liiik j^jjJI 

otil — £il J CjIjJ u diMS Sj| i^-Aaj <^jL-i; o^ • UaLoi JsVl 

JljJI (> ^UL u : i_ JU u^. cVL-oJI :LuJU „• J- ^3 ^Xll ijiLiVI 

S- 1 "; — S_jJI tljl el — j ,jLi 1-qUhi JiVl Ljic . (jiLLJl Jji_J«JJ Lf^ji^JI 

^ Vjj jjjSj — 1=> (j tzjj^jl jt*=>-i Oij^' — •!' Cft^^JJ «Li-Li-»jJI o^LjJI 
jj^Llil 4j_JLj iZJil! ^JL l_^1 I j* ^jSj m . iA^* 1 !/! ^jL^^jj^ 

. JUSa.iU (^j^-iJI JjJ^JI ^l ^^.ij! 

ui_j . » : jSjil pLt Jjl J ^j^ ciUJS j^j ^jJI c <iLbJ| 

J^iij <jl U.iL li^J • l_4l»jj Sjljimi c$J^j J_*aj1 lJ^,..^ ^jj^JII 

. « Ta.1 
*V> «U . tfjil ^jj, ojS^I ^^L, ^, 4J2 dL-fc.33 dJj ^ij 

^U^Jll ^j i o^lLLJJ LJjj L> 0j i, Uj _ ^^VAJI JjaJI 
^j-aUil *Vj— » Ji, . ^L, ftljSI cj^i L__2i l^jJLLJL, o^..^1 ^;J| 
tjjll >_* ,> Jl < c^jSL! j IjJJ asii.ll j^Jl J& i,^J| 0jjLh; 
J- 1 " <-4*ji j»1 S-Jaii Ij-JJ a_3J 9 <l*c f-^Uc ujmOj L>*j (UHjoAjju, 
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? ?-j a^ti LjU Vn.ii <!»=>-. J (j-jJI : .^nU.i— ij^ point of view 
! 1 i^S *U~J1 <Sjj jJL p^ ,^1 J ^j^ «f\ (^ </>T » jAjlj Jaj 
jjj\ *ll (jAjkS oIaj "if ylllj <LjiAI *j ->kill yt 5jL5S blue sky 

CiLjjS uJI £l — U» ^a IjI Lji *|^ «, ^ yi.jV! oau u&^l 

< ^^-^! :i *^ ^-*i 05*Jr*i fi --< ^ 'j-^-J f*^ 'i» i> 1j— *V1 . ( io^j 1 !' — 

grubby jjjil u-"^' ^ lt^ <■# «il— US iUi jaj i Ijis iLL_s 

J SjrJS <_xcU, 4-JsVI illb Cm- Jil . ^ £j^A« (^1 S^Ijlj J 

* **^l cm 11 ^^-i** «JJ^ ^ iW 1 <j1 6* Ijji-j * <K — All J^i 
< jL^l c*IjLu-oJI fjj — 33 ipZjj* JUI • ul— M jitj i_ijiu JiiiJI £\, 

t^oU _^ f(S Z «Ulj Ja. j I Aft j 4 L_ii. ^^i _,Ud . i=j\^ , ii.^5 

* f*^ ^JJ — t^ 1*j-" O*^ <— t" O t"-- ^l Jj-^ 0' Of tn'in . I_ji^ 
I lAJij jjSI jiki (J ic JUj 1.itt> _>;U-aS ^Jb^ -iaJJ . <f ! l-i* J«* J 

I ji** I J.J1V I... M J ^t Ijj^h o^J ' W^° Ij1.^aj o' O* >-• ^ 

^sLiiJI ^ <±1, <A o^e^ u- 4 ^ J*^J ' V^ <*I^jJI j « ££*^ 

<___SLLJ! jjl , (( 41,/ita. yri.rt'il *ijLv*i <^1j^=»- O* ^^'^ j - ...jHj 

So- 
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^jjjJ^ii ^t Js-j i >ill «Ul2 U 5-«a.jj ' »L»*Jlj u^*^ 3 *J-Z *' j-i' 

liii^l, L, t jl m *Lll . lift (j V^jJ L,Alc AjliiJI <ij5 1<>j 4jLilLa jAjj 
uiil— ..%V1 jljjJI ,jl du*j < l+i, <i-L CiUUjI J 4 4jJj l,. Va .i..i« 
IaajjII A__Jua>iJI IjUkjl J^f*Ji L>" ■* ■->' U^ lM <il3 La tipSj (j^ltVj 

■*__jla.Li uJjjj 4 is^j-j (/^t -iSi; V <*jl . <4jLiJI <jh,LJI LjJUjiKlLi 

S^LLjU "LLoJ *^JJ l_ili~il ^jLi.Li*-iIa j Tjal ^j-^J 3* £J»j1 -ISJ 

.. , ^-lUill J—Ui iLL-JI lt l.,.i.1 j^jjill ejj*^-j cS^ll < _ s _oMSLH 

<Ll~£»11I -,jl nj.-Vjli Ciljlj*. (j ♦ AjjiAjJI <jijn-l_j A jin'il l oLoj^will 
O^UJJ lyt\ aJI' <ik<lJI OS^j ib-j jf*VI Ii* Ijj i ^Jjyi j 

,>, jjj «JI <u o— »Ji ^j <S^ ^>^ -5^.5 copycat ^^ ).,U-;<: 

ljS<J . .g j! iij-\jL» 4 i .!•>] Lq jJ& I.AJ&J t "^ J J ->■ *•" II '— I Lujjoa £ {£ JLill 

< i^VI jil jJL. LjaJ iuLUI oLKJiJl o« <zij~& I-' *• (Jl jU:|1 

. j .VI J\j 

fj\j^\ jljkll j^lc J^ ^aJ ^ CjjSal j jj/41 l_u<U liuSti ^ 

J lUjIx. djjjSSU ^j^ • _*£> r >» t> Jk; ^a-Uj JaiLw t 
CilA ^ TjjJaJ Jk. i ^Luj-jU. ftjj3 Jj%-o (_$iJl J^jJI i^^, 1 
3 — Il_u ebj-JI <4jl^_j t^jju jjaIUjS^I 1*1, ^Aft, ^all l„U; IUjuII 



« t >,.lll 



LUI j—, ijjl—^J oLsl^il JMk ^ s^ji L, ^ .U..AIL, 15^1 
it^^l) j ajVI Jl ^«— i ^jy «J^ ^ ^' t> . oj 1 *^ <^ljJI 



^ 
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Ujj^j t L-.jiJl J 5 jJl ui «^jl, £ type ^^, ^^ < jU.;L. 
jill dh ^ tjl.A> ^^ u— -all jKl • ^JS ^ i^lj 3 _,-,,*> tl 

I ,Alc 4j1 ^ — Ifi, JjliOll ia.1 ^.Wi . . . ; |J ,jlj — <ijAa. OJ^Ji 

J^J ^?o' — =- d-"^' *jl ■ \'" > J ' *— i* J — ■*£ 6^ c£^-" jjla-ll /gi jj*Vl 
J Jill j <-- 11 <U. auj <-jaJ Uilo "jfl .*«-. J_j £ jt-Ji »jI Ijj, ^ic 

.. • I • 
*■ », . . ^ *■*-?"_> ^ J— *>-» u^ Jl3i_» J ,l tylujji <jl i_9j_ «j JSLII 

."TJ. aJao, ZjLL jftj £ « ijujjjSJVI oLjiiill j.p,\ , » J 

r^ "* in It 1- £ * 



j.. .i •'♦iJ * *f»iSVI idb Ji, i^Lx^aV ol/ULj £ t^JLjLi i-ilij^ 

. j — *£■"=" * U«*l — a-ll Ji^?-ll ^JwT^** tjit AjULAj JS £_^sj UIjC 

• V\ i -1 

.. ily-'lj J— j-a tflilj ftlj ?(_jj (^1 Slui yjk (jj — a AjI *}fl « Jl j^j ^T > 

,_ysi! j— a. i'. U j.hj (i^jii ll* * Jj4^ *J« — «»jI jij 4£,j v ^iiA J^J^ tS^ 3 - till* 
'J «LpJl (^i, l-iJaj^l (>^ i^* '^J*^ 3 Oi^l qIl. -ill £r&>.LjJ1 
JjjaJI * i\1Vm (^jjl C- aJ.1 jnlijJl ^L; j^lS Jji, j5LS ^ft l+i . ^LLiJl 
j-tjjji (j li < > \S*« t^u-al, - iv . l l J. J^ i l l J — ax. yli Ijlj * (jja*l.„i^JI 

U^ £ <u-A^VI J^llSill JS Llla. £jl=<j ojaIsJI <jjI ,-j->VI ^JUill 

1 t-^ijl 4aJ*JI jjJLKJI'j SjJkUdJI £Jl_*ill 0* jjUI 



\oY 
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^Jiil Ja_a*j l^j—j >=J1 !iji C « ^s-" (^ o' }) *%- a lP* *SjSI— J.I 



w 
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^d> <i>» t/d u </4 ul 



o^ ) l^ 1 - -j 1 ' "We 1 * :ULS — ^ c^j- 111 ^ 1 - sa11 5 -> , J-» 

<(*=>_hU — Mighty MITI SjLaJl ^U »U~« iS>J u- 1 ^ J— **' 

Jj^-Jlj jiVI J-Jj jciBll ylb f*^. « ( VjiJl J l»j1 O 1 *"^ * 



-.J_ 



. ^U oLU*l m^ JSJ W« { _^ J t Bj ^> <^ ,*«, iW- 

j b, ^1 .^ j^iijl oUlftU o^*--"-^ J^ ls^** jl J«-Al 

^L --■" Jjl^Ili i*L--JI ^— J» til—*** WyV^ t*^ 1 ^>^l 

. jii^li i&ai U»aJI J-**1 cH*-> -^ :L *^^ J, ^J^ 1 :l i J > L - a • , 

^.l] <il> «^>3 l«Jil iSifx; 4JJL ia.1^ l*^f, (jijU J^ 1S*j 

Cr ^ . sjsmij s^Uij s^liUJ WW- 

Not 
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f i.."<A\ »jS o-A* £, SiO, <JjlX, J^^i (Sj^-iJ ♦ <i«aa^ <j-oilii 
yty.K jijU-o ,ii>J1 ,*^ 5-aliJI cjI>L-JI iS ^Ji ^1 < ^h.jSJI 
iijL-i, <*£ ol.a ts> ^ (^Jl i v*JJ ^LaJ' ol^L-Jlj J>JI j 

^ ^-.t-.l CiU^MU CttJ-lll -^jJ 3 JjuJLi JjLaJi ^IjU oil* o'j 

'J/iUsil^ Jjj^II J^ 3->..,V.llj ^LfjJjVlj i^L^JH) L^kLJL .Ua 

j^Sa. «-ua— Sjj Jj ( 4j*U~dl oU*UI Ciuia^J 4j--iLill CjU_J^Uj 

(jly-aVI (^ e 1 ijlo V}^-* (3^ C -"J (J l>-^ * ,jjl~»iJ1 jj$— ill 

_ OJ,_ajil oLiV^I j j K'.^ l ia^Uil <...iU..ill O^J <Lol .rt'iSVI 
SjLtl ft jl , ,i-> 1 ^jjjlaj j»fil )) * J^J* 4ju~i_j l«£ _$Jb j-oj/l ( *a.jill 

plijjl ^-oj • JjXLwjII (J ^ij-i I^J-i 4 i..uL>'i »jjj OI.1 ^j&Lwu jjLiLJI 
j aJaljJSj^ Jj)l^. 4 <"llj*i;'i . .ill' ji.ljl (_J 4jjjjU1 djLi j'i . .loll j_ja.'VI 

l^l) jiSt JUI (j-iTj «Ujj£ i^ulS CiLtll-a j jjljil je^jj "-iLcl l^'-« 
. [1] (( <2LkJ| ijuJS oUU-JI J1 l^i, J5S1 

*-^^> LT^*" 4 0' l*** 3 WiV Vj!< j_jl»U g-o 0j* Jua ^"ISljwiilj ♦ g-i^Vill 

^U o' 'i» Jl . ^.VL yS4l ^.LksJI j cK>all JS s Lk^ tJjl 
U1LS . jjUJI j^ 4_tLi^J| oUL^aV Jii=wj <i5U oUjit-^ Ua^i 

ol — tLLlVlj jlS — iVI JjLjsJ < iXal^i, »jj_*u M^jii, t-.^.y.,,.,, 
. JLJSVIj f&lSJI Jjji^il t^ja ^ ^L <^| • jaLHI ^1 iLsi^ 
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^U: <jjUd| olT^ill J^ai, j>J ^ ,..,^ 7 ,, ? ., ^U JVi , ^ijjjj 

:>i53l <*»^»^» <j1 ..ilk o^ i£+i jz>_l* ^j (.-ic jt-i;_)Uiil jf ^j^ii 
Uiyi ,,jii^ij Jj t ^^kilj ^^UVI oUUJ U«3 <3^ i^jj 

• la— a J£ (> ^1 A_ JJi _ ; M 

j\j—Z o* Uja. VI ^ ^ Jul, jljj 1 «^J| J . cUjkil j^t 
.LuL^l iKjj t »UjJIj i^^JI Sjljj J^ ^^Vl *.j£Jl oljljj 

♦ 'L*J*^ l+ili»U fU^ll UjS^o t'n.fi oJJL U ,,UII 

3 — •*• o"-^ t^Jj^W tj^l j^i' Lrf*-" caJS ^VA J 

j\ J— la (^"ij * CiLulixajiIII <_jj_jluUJ * — lu JJjJall £_Jj^d iJjju £j^j 

(O"-^ u-*^-« °-*** — Ajv>V1 (_r^j — Wjj ♦ °' ^l—JI o< Oi- 12 * 

JjaJI J1«j (v3 *3jj1JI 6J_+j • fJLjil *Jlt1 ^Jdl j—^^l UUIj ,nly?1j 
* <j^Vj c«U. (jijU, 5JUS J^U. ^j i (j-^LLll 

^ ^jlL < 1+, Ul-u V ^Lulj^ ^Jj-^ Au^iUI V'jfi' 

s^ ,5^, ^ jV^j o^ *°* ^-^ t^U o^' r'j 31 * 5 " * J^ 1 

ol^oll J*4; t^ill j^=JI j ^ Oa.T >^ yl* ^ jj « ^'ji- ^* 
^^^ JJS1L. tjii-j Jj^- JjVl jjUI . i^ai ^-il»JI Ji>5jl 



\ft"l 
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tfjkW i*,jiH tjjUHI ^ . jij> 0-*A« Ao. j^ J' fcjj-^ 

<*U^Jl jUil & ^1*1 V-S dj < yijU i> »J->U yl* CuL ^311 

Sjj-^jll <jil Jill ,0**. J J^ 1 J*-' t> C**-* * *+i ^-^ ^ 
lu£ „4 5j>^l i/-.ill oUjj^ll ilKj ^ UjUII ?o*SiJlj ij^ 

i+a.1^1 <Jkla^, <>ali. 4jIaX~iI *j1 qjAj (j-ia. 4 ^Ull J&JI ^i, 
9 J yi jjl i j ij^lillj liijjaJI <ulj*ij • (j SL }^' tSJa^JI lift 

oU JAsU j^.jilji o^i b*> J' J* °^ *-^J ^AY ^ 
^jj I! ^lc i <"jJ: * '**" u^'j ^ji»"* *_>i*— * W» *j*nlVj t a i- t il l 

1 d ■» «» -o-'^j Cjjja.il! CjUjIJjl^ ^ JjA=»^ *j3b -O^* * :"^"' .jj^*' 
3 jj'ji* J ."«■"■ jjJilH lift ^ . ■L.^lill CjLuI Jji! <^lS i«3 ^it 

lluJI Aj1.aj y* L4jj M j_ju Jj^tii j_a JiAj ^jJIj ) ^jj&ll *i'jJ 

^jj^AI jjij, jpil . ( ^j^JiJl <.j5UI cibUuVl s - U^ <^=^ 
j-u ^ill « ^jjSSJVl (^1 jiAil » ^ .ji-al! ^j ^U ^i^, o* 

^ oUU. JiSLiiJ ya^JI ^ « cJjt.1 jjjj^aj ^ ^jlj^L,' 
oj_«J i—^Si, J^l^ -^Ijia-oV -u^j OjSL.1 J ^iSillj ^jJ-JV 



\«V 
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SJ — *» 6 ^— «J Q - *"" ' ~J 'J^-J ^uSjJI Jli_j . ■■s.-il l lift . olSjJiJl 



iiiia-, 



dlh j . ol^ g^J J i^b j^ ^\£jJi cl_,^4 OJ-^J^J ^J^ 1 
*V> oj 1 — " C« -S^l ojh^ <-^>LLll CiljUtVI .1^; C J sUsSM 
O^ji ^>^j t O^l JkU (•*•».«> J frUil y^aJI ^^ <^UI 

jlliVI Ju ^UiJjjJ! jfjULJIj o'j^ 1 Cm JS ,> A-a, . js»3 tfill 
A_S oj^*^' lift Ji, . iSjLJU.1 cK^I ^^ ^ic 5^,Lk; ii.jLj 
lil < oj V'J - ^ j J jL-la^iU oi-d— «il cjpjjtM jc.1 ^ ga.^ 

Ii_ft JX, J^jLi ^ O^l JUL-uj ^ < 6AaJill oL/^l j ij^ L, 

lift Ji_JS JiLi. ^ JL_i ^i ^It j;^!*^^! *ULJ| iujjj OJ 1 -*^' 

j-liiDflj j_j*_Jail lift oli jiljll u U«;j CJjSjIj . tflji-iLI fjj^Sil 
jjijjll j cAS^jill j i±iiJl CiUUa. pell (^L, iTibUlcl CiIaj 

jji«JI 5.JT , ^.ijj ^ill JU-JiiU contracts ijfi* ~°jsr~ J &■* 

i^.1jl_icVl £_, 2 Sj~^I\ oULL^ll oM,Uj J ii^iUlj 1 »i» 

3_l,j3J1 «jjl ill 0!H W*^ i> ^J* W»l ^wilj >Ui < i^jSsJI 

J ;U". o^ -»j— Si«JI V^ lM "^ f»*J • V-^J u^ 1 -" ^^ c^ 1 

J^l jLLl Jilj JvHJ lift ^«jSL;1 fj^ «-i>^J < <;p.Liill ,,UlftVl 
Aa.1 j>— S.J i_jAfj Ci«Ljj .il SjuAaJl <jiJl eift jl jJjj » «ul* 3^' 
jtL, Lb (Jji .U; .All j — ftj V1 « iOiill g-ii^, (ijjSJl ij^U (^'^ 

^j^ J>j-, jj-Jj < dt*- 1 ^ I^j^ Cft^^l ah^ 6lL - J, v^- 1 ^ 1 

Liftj '■L-ijJti) Aic^o^i CHjSjI o u i* 1 O* ' ^ LsJI ^^f-> J, ^^e 2111 
J ^ ^jj v _.._. j <*Atll <jLwill i^jliiiJl J>»J uitj— 1 dft^lJ' i> 

U^. ^* l«i, <-i^U ^^iiJl <JT <Lai U , V Li - aJ, olj^l 
j ,;i ^ i^jj^lj a-Nj-^.nH ^.UjJI ySh 1J3-. cjLuUI sift o^ 

» SjjLalJI AjjaoJI Lft^Luj SjIUIa oljUS jtjj-oj^ 

<u ^liJl J^Jl ^j^ J cJSrJMJ <-lAJ> oUU*Vl <Ji,1 o. 
a^^ owJj ^L;>Jlj ^y—JU jvJl Ji> « ur* iS l O 1 » r 1 -^' 
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izA j j*i~> , ^1 i jJSjl1\ ^jle . ( r*akjSl1 — Jd" ■**-; 1+** ' *'.' - ^ ^ (J (j^i*) 
BjUil ) ioiLLJl JLj Ciljn^ j] « ,jj ^ ^1 )) J idjlill ^u..f.l— .L, 

iJlja.VI oUJUJJ LISP« U.L..J » i^JI iiJJ 4-^U4l ^u>jJI 

U . « <lUJI ji\L t » j « ^Jl <*& j;h. » ^Lljft tSjf=^ 
£ Ajl^cSm, C/J/U4.1 oift j£j |^h> ^-» j-i'ij'V^ j « t£j£jil jil=4' » 
j . i ii'j .- ^ ji-oVtj Ifl.n „ mjji i- ui i jl ill ojij^ M-» ) JJiiLusJI £>« T»iii 

US dJJ < *"l j3U iUK U-ljS Vj u .■!,., II *^AlL V lit. ^ ,J 

l> JjVI jjJail illiS JuU (JLp ^uui *J lift ^ Ja-jVlj . t£ji_i 
i^.i.^LJ^I *j<J ^U CuuA , ^JjJiJJ UiuSjH Jill <^wJj| 

. >T jUi UJ| r ui i=.j, V -GL 



VoA 
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<,\j> ,j <; jmi jVj-» Li J'JiUI 'M'ii-' ^J^e' l>>- i, -^ 

aSj t ^i^ jJUl J j¥jj oj^ ^TjV „» ou^J yiMj t JjV 

3JT 1 ,«.\-v 1 c jiy .» ^jtUil 5^»li 1^«-S^j »Aa.^ J^i'l ^UJ' - 

^Us^lU CiUlu oAtU «Jf tSji^lj sequential inference £-A^, J;.:*--' 

UT ^ U cJj ^i t ** 1 .alSlS f. — J£ j — i . relational data base 

. ^>U1 JjVl cjI^iJI ^U> j_jk V* : j ij^s^ 

:L.sU1 /A. -H fj^ -^ ^ ' ^J^' J -^ ^ /*• ojj^=^ 
^j jjJL S^UI <all ■ua.ji o^ >> 1jAB ^^ O 1 £»'' ^ l o 

^^xai i_uuj j — .J ^i^,J W j » : au 
cLs UaS^s 1 USjjI dJJ j« Ud < tJLr aW »i» c^ ^ o^^ 

uijij. <~>J c^-m o^> y ,ib ob ' -^' ^ ^ J1 U - J 
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lj£j i L4JJI Cull ^ ^jV »Jj^e *U_51 ^ Jlj3 Vj . 4-ti 4/?d,i »Aj-j 
^aJil (^JaI jJftJ *i* <3£j^ ^1 Ujj 4 « iriL_}Jjtyl AjJakJ Q. JJ If 

pjlA Ju3 ^ »j * <a3 ^U 4 3 jjlSii! UjiSlj *jiL»y otS^-i]! 

4 <Jj^^l c! jUicVi »>< *SyM' K * * ^ ^-"^-M ci L. .rf...ijlt j*ijas 

ij»* ji, j* jiijiii ^u-,..,; v ua* . V uh oiSjjui j mi vi 

<— *xJ <j^* ljiilj i (JjjSj 1-4 (j-"*-* ^**> 'J* J l*Jicj . £\ia.LiJl Cujji 

olj _jjuJ13 oL-w ijil J£ IJ ^A jjt djjj l ^ J . 3-uL-oJI SjS^JI. 

dljLJis ? ^1 ^L+iLj 5JL-ij liJui ^1 dj^i ^ ^j 4 UJi, j_j*_JlJi 

. « aJ^L-4.1 ULs lis. ^j . ^...'.U dj c^Uo-^Jil J£ 

J SJ . (j-ooUJI J*aJI »La>J (5j^V1 CjU-j— ijil ,jJA=J Sjhl i_1S|^ 

^i!|_j ) oljS^I Oaj JaJti 4jtj A^jl^iil SjJ^jJ (J «$j1 «*-=klj-a Ujj.ia.1 
, Ci_^ji ,j rf i.'* ^ «; ijl+lil (J 'j^«A~ ** ( * 3»J."" 0« J^ljJI j>« ££*" (J 

Sj \ ^jJaaJI ^ia.U]l Jji.1 £>£■ IjlijJ < IjJLa US j^JU Ijfb— 4! JlSJ 

Cal _ji~ai jUL ^j-u -»ft 'JJjflJ jjwLlll dlljl I jjLi^il Jiil . (<il_$il 4j)>lj 

jj^bJLj CijSjI iJ <i< Jj V (/j-iJl j<VI t ?rj'-=J' i>> J^' ^J>" t "' 1N:i 
' VI (j-JjJj CU&j!i_ j^JL-aj"!/ OiJ^-^ u- 4 ^ jU^J— al i^JL^I J ,j^ |J 
, 4jS J<=-J) (O^-J ^ 3 » . < ->" '■ » Jj> je^jLi j^jjljljj) uijJajjJl ^ h'tl Lx_tii <j* jl 
j, — }jji ,^La 4 <jjULiJI Cil „ . i„ . .i jll ^» OjJj«JI jjlj j^Jl^j £ lifli joi 1 
dJUj» la J£j 4 ^1 — j_j ^iS (ji* Jojij °__ c -pJl -sJaJJl jj "S>i=»-; CjLc j^2ms 
L^JSJ>, lOi U . "ij^ j-jjall Sjjlj *UJ51 Ojilt tjfllj* J Ijlj ,o»jt 

j — B> JLaJI (j (jLjLJl 0^» 0' ''-IjIjJI sJjjwJJ Cs-iLc J.j„,.»-n."i Jj^h, 
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< ya.^1 i .i"i\l ijSj* — J ■ — J n% i tJ i—iij-a l_j-\i-jl j^li 

J a A 9 \,rt ft.la.l3 4 i— ij., ^.1 Aliij ^l£ '-i\ U* ^jSjI *-iaJ 

1 i-Jja-k ' ^** .>* *j— i_ >*£■ i ^-i^LiJl Jj^JI ^j-jlj* J^ ! fr^— " 

lift ,J < -«J*i ^-iJaa-» ,j1 ^m p-^J^ (j^=>- ' ^jlfH aid Jl«J SjLLi^j 
* (( CAj'lJJI .-i'UI ^j ■* i -j-v II •».-v —\l eL^jVI «J& 

^J — a.1 ij W-tJ *-"jJi t^-^ OK"* — ',r tjjJj"' ■ .ill -la.1 jit ai^j 

i_j_jjjj jj^j j«Ljilt i**^* c^ "*^* =k '.j^ 3 («+*' '•** v> j^^'j ' u-*^-*^ 

(J — o-i Jj _j__Jb_j i Oa.1 jj Cjjlj j J. A t ttl l j> eIjLTIL j^a ill' pii ,j\ 

(^^ — jj oyj ' - . t o »_j ojj_iSSL,j rtjUiiajLi L^i (iljLji ^( iLc cajL., 

* (j_jjj^»jjj t-lj. iii » : I ii«JiaA liSjjA» ji! * AjJljUl -Ljjujijil &jj> (^* 

. li* ^U— J LlsljLki LlK U*ij^ . « lie ( > ^ jjV . \ykz V 

. ii i . iini . u j* i^-jJ jm o^ 
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tc.Llo.JI j oljlj-ZiJi jJ^ 1 — M f^^ J^ r^ ^' O-Sl*-^ 1 *"*> 
U i JkaJt *>-J . o^« \$* *J- iil i (M— — J- *. t> fj*- 51 '-^ 

ji\j • r « «* tfT Ju^JU <i1 pil^il ) • Wi* U^s- Wjj *«Ssl' ^^ 

• ( {—a.J&\ 
.__ bil '^ J o l - TjJU ^U ] ky*J* Ji^f « 4j-^l clh 

t JhU CiU Jjr J*o J 4^JJ ^"'jit 5Jal—«w Ca_jJ _,Vj^ oj>A» i°* 

, ^J J J^ y&Ji yiUi t J^^-^ J^ ^jA »jLUl O^ ^■■ " ■ ^J Jj 

»L_J.1 ULd i»jiJ iUj-^Ilj AijUll CjJ^ljall {^jllJ.1 ^»i j yJx. 

j^JI .^.l^j £ I Alb I f 1 1 fc (/j jh.i-; jjjJI CjLjji — aJI yaw Lij— k, (.. j .^ a jj 

, « V...-1I. t^j-si.-i 1 jL, cjjjlj Ai.1 V » ^i 



\\r 
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U. 4 gJij.U-.U j> C—'J Ji* J ^-^ ^^ ^J^ 1 ^>- jbjr ' 
♦ j^uaUJI Jj^JI A-j^-5 6* u±*-} o%3LU i_i^« j> -.... s ll lift ^ 



C 



_k_^ ^j^A d * u-J-All J^=JI ^> J\ *i^ J 



knowledge information (( eU^»U &ijaX1 &u1^1 4&1U4,! )) 

. uiL-1 L^ « ^^1 =L^i» o, 5^ 3^ )) .jU*L processing 

*_&_. ^\ i_=juai 4^-* <J^ «-*>- « ■ i3:: *i ^ li* » : 'xm 

cijU, J* 1.9 s ^JJ <±^ ^^ O 1 V~ ^^' ^ O' (jr^ ^ 

associative retreivals ^Lu^L^i ciUUji- i-> j^-km^ « ^ 4 — * =W1 

VU 
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. ^j^I^Uj <ft\ yAJ L* 3.UJJ ifalj t-^ojl .siL-lA <jj£3 £l u»J * lAii. 

^ <,jhf. AAji «LLjAI <15U k^U ■ia.jj <jS^il i=/ifiM »o* <-J* J 



. taTk 4-jajJJS 



r V-Jiiil j* JJV1 . 3u-u5j »'J»' ^ <> 03^3 < li» U,^ ^ 

J_jJ ij.jiUI v-ijL.J.1 S.i*U « jiA. » t?il' subsystem ^ji— H 

■ uJUi Jul in. art. tfj« ^j^» fUiiil 3* ^1 • Wj <£~^ 

,^ai, LftJ!M i. o.j « <*9>ll <KjUL. «JL-JI <*£.« Sojilt y* 

ouiLJi i ^ < ^juji l-i3U *i*^ui < i - ul J-^ ^ V u j 

-\,. Ail ■ijjij^ Cjjfi-* *^ .; «j^" ijj"** " (_>■« " ■; o* u^LaJl i— i jl ,... i VI oij 
oJl£ j^l l*K _ L-JVI £• J*UJIj < jY-n-aVlj JSUU! J^j 

UjLjUl i^jljliijl jj-c vdllj i I4J ijIjaSI Ja.1.1, <JL=J1 » jj .A 1 | U*tl] 
jjJI AjjLajjllJ 03" JjiL^all i^jIjjLqjl^ i "iVij i.. ,r» CjIjISjjJ i _ s *>j L Ai\~^.\\ 

.l£jpi~~U)j) J-iJ*.. «-u l ^ j i TNJ t/j J )"v . » ■■< -^Ji ' joUalll <Ljj^\| ■Cujill -,tV.|) 
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. L, 1 ', . ft <-1-<»j u iH attributes <i^j*ill ^ j,*sIe j*j i object 

^^—^Vl ^1 . i^ljJ! J ( links J-^l c^l -,«>* ) ,-j^jJl 
taxonomy ) <^»jjjJI fcujj 1 ^ J-* associative network i^L^JI "i£j_AJl 

^jSj / jj- — ^ » »jUc lie, JU, . is - a hierarchy « 4 -u«j£ 

/ _pUJI » £,1 (-SjUil SjlcIj <"i,lr. Ijl . i_ajLail siclS J-Jj, ,^uii 

,.1—juK 5 J ;U11 _ r _i j-j—JJl Jl, c 1+, jAj jsJl aitUti .-.y 
rule « SjSaLoll » ^-a — ^ U. j — 6 j — »J j__jaaj ^jLA J — A«j 

« Ul » 11 p Ja. ^j^-JJ O^J Sil 0"» <6j^-» 0<> SjU _J| J;j£Xi 

. then« ^1 a »sj=* yiiif U LJjwaJ iiil. jl "L^lik "LL-aa^j C if 

i ^j £ V. • i> J2l yl;- 'ill ' J™.-' o^ 'J' B " J^' J^— 1 uA 5 - 

^Ljj Jt ,-;•>"_; 4 I^JjCj lSjUJI a-j5j11 4_4^ "IL^Jl 4^jjj U ^U.. 
« Ciljl » 11 oj^* ifs SaeLs ti acan 3 ■■ ""'-' O 1 J^^-^ 1 J=^- 

»J tLS j»aja. US |»=>-aJl (»i— ^?- OJ^i C^ C£<i ^^y 'J* * <-ijl»ull 

,U.'. : liuij j^-au ti j— i i CJjUll o^cU »jUU i^-LiJl Jj-^' ,«U^^ 

J* iiH-j jjjll ^jSl^l i^JMI <±£ o^J iS-*P 3j^. S >1JJI 

UfJJAi-a Jtc slj— mj *JJl>UI *Jilja>VI 3UJL_jJ.1 CiUVSJ * CjUjI_*1I' 
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VLSI architecture 1$J& *jj' — - 



Fifth- GenerMion Computer Systems 
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-oUl—^^VI o* t-iil tj-3 eJ>- ,Abill j ^sl^J! ji -^jj, 

• <.M-|I nijVl 

&*" * relational data base iUftUll cA&uM Sj—tli ^ ^ , -t 

jiii ,> * — *3ijJ ^ « <j~ji «j£, ujmi o* ' <jui.\j «\jaut 

ji^.j jJjL-oJI al. ct u Jtlallj . uijLiII S^eUi ij^X) cLjlJJ 
relational ^iliUJI j*JI ^ j; iuiki. <iJ »V ju ui^-. cJLjUl ol. 
^^UJI J^aJl uijl^ »i*lai ^jJI r UiUl *J,V» 4, n.ll . algebra 

•<_ «£l=Jl jutl^jlll £* i_*VT — <*_il_ai, 4_ijL«_, Jjilj jo; i : , ■ 

jjSji i-il^ Ujj3 a_j,o* yojt JS JL_L» i-i^j-*- • iJL_aJI Sj-jLuJI 

q*j — Lzi a iL-i*5lLji t <j&s^ ) Oij^' *- i k p'j 1 »> character 

,j jii—j SjSlUI ^u i jfki ^1 VJ £>» jjJU j^tl .rtnti ^L ililill <ij«il 

l^j^Jj \ 8-^JjJ jjfi',,rn 11 ja j - ^ "s ; jjluTi (_SjLu« Ju& jjic L-ij! »jjlS 

1j3k (oIaj OjIxjJI i_ijj.1j «— iLvjV) <_Ji_j3j Lj-qLaJa o'jLtj JJ^J 

<1LoLI iLijU! ^JjL^ ^1 ♦ ( «2ili cH"l>iIl U1U, Ujjjii ,', lj! dJj 

jo-jjj <_6_J_J (jLaill ,jjajiJl 0^* '^^l' Oij^' <U— i tC*-« u^/J 

...sL jj j a ^ jS^jS uill 5 L»a. JIjj Jj^oil* t/A>*^ W*» i£ — 'j^ 

Sj^U ^jSj i*m-^ ; ^JiS j 1-SjUAI 5i£l3 3.*—. 4^ _jA Ct^ l ^M 1 

? <lklj J cJjU-11 

r V_^1 J^^ ^Ui^L; <^H ^j-fl' oL^—iil i5^l ^j^ 
4.;L dlJj SjSlJll ciU Ajj^^U Lijl-H, ^Iji J «JjUl1 o- 4 -> k -^ 
i^^^jil gjiljll ) Vei^. « ^LkjjJI i*j~>£\ » oij^ 1 e^ 1 -^ 

^l^Vl ^jmi r Ui: <, (,& ^ *~ZjU ' B ^^ ^j^' r^ 

S"VA 
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r~ : ~ - ILi jSai Lu, ^LsJt j*^ tfjfc • ^-A^ 1 -k? 1 ^ !•'■»»*-•'.» 

^jj^lt , f.. rt » 1^ -u-i; T u£* JV^i-V) oUil^l . <£\j*i\ 
iiJ_j <_ijL4l <j* i~" (^^il j commonsense ^SLjiil (j-iaJl ,»~J-» 
ow (jLi I Ji ) syllogism u »Ui- ^Li ^J . *1 .J...1I Jt-i <i-JI 
{ £ Jt ^jj, ^ JU t £ u ll ^ja ^ K Ulj « ^ Jl tfjfc 
iij^ o—^J - *JVja^.Vl oU^Vl »fib JH Vli. ^ ' c£* 

*aJ jjit l«i, bj/ia^ I. A*; ^1^-aVI sl£Ml | .^. .ij < »i» jM*^ 
uijLjull (J* (( JUI.1II j^i » .X-jjllj w «... i_ i nJkUll »ift (j ■ a o. J J • (jV'JJ 
j T.ask iii^i _jj» j 4 nJbLiil <ilb ^4 .1^.1 _j_j . 6 -}£^a _£-c OJ^* <_^ 

jLHI ( _ rJ _a1 ^ t.V.U resolution ^jaJI yb t (y&l'.U.^VI *ISSJ1 

4jjIj2i.V! 4*vll,» all oljJL t J i,„jLl < ij ( c-jA=^ _j^C ijJL=> rc-6-JHi lift (O^l 

J ^ Cal ta-ul^i-J ^^AsjI S|,jf j ft ^jW.Vl. -iVl *I_>=>.VI jl 

J — a. ^Ijii Aa.1 ioajjIjX^I ^jSj .13 < JU11 Joj—i (^lfi . JSLjill 
^ -U-^aj jw t^ill < 4ja.jUJl ^Ij* t^i^ll J.. l1 .. m1 1 ^JD JSLJ4.I 
^Jl jS — mj i i i i l^i (jV — > n £}A ^S I j i nil Ja^JaikjJI jjc, llftjjjlljjji j-i JjS 

U^""-! l£j*3 ^*jI' ti J ■ ^'■ ■-» lilf l6»^ liij^l -s'-ilol (^1* LaJlAjl 
. Ija. joiaj 5.LJ J£ ^^JJ lil<^ jawJlj JiJ^l Jj-k ^ pLSJu^VI 

^Jx-'ill JLja.5U iija. 4_^| oUl^V! ^LAj < 4.jft1V,U <uil_^VI 

c^s^ll J' . iuL-oJI ^l>?.VI i=JUi1 Jjlln ,_^ll ..._.,. , 1^1 ^ 
u' f* 1 ^ <> OJ-^j^ o^^y oj ^^^^ U1 . A^llll J A.. I. .^ l| 
c.L.^b-, j^I jl < ^skUl ^LjSJI c.l^.i ^ J_^ JjU^ <okm 
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J- 



3 ^Lkil ^aiy a 6_s_aJ O^iJ-^ ^Vji-J' £4-U J-A£& „ J^i 

■* jila->a«4 tT^ v'j 12 ' d^-i-i Jj* • ^K'Al Ajilja.VI <aJl«-lL. 

^.j'jj-} CS*-*J *JJJ "^ * — ?•* ■>£ * — ill (j*l I — iS • Ljjjl ^ji . J * U "" 

programming in logic .•; jLjI! J i^jJI m J vi>l ^j PROLOG 
» Lg jaJ l^ji^Ji, i_j| jjji Jio*, ( 1 jJij! jj o'i..^_a I oj a ,J .-.-. ,;_L' . 

machine 4JSII <i.J ^m ^-jJjjJI ^ji.1 cA^ ) <^ ^1 JSL-U.! 

'■* -J*31\ ^jj* 'm\ ii_l ) ( 4^*1^11 i^lja.Vl <=Jmi J language 

Ala^jjiljj Sl^l S._a1 ^Jl dlj j_*j Jj,_^j jvi ( Ijjiiikll SjJJl ,> '"■;■"*• 

. ( fZ-jA) — 4-^lk ^'^.j 

^j-i^LiJI Jj.=iJl <ki. J initial ^jlj^V ,j-^^i j? -*■'■' o' 
S^jls « jiJj 3 '^"---o oli A^a-jlj^ work station Ji_Ji 4_k^„ 3 __s 

CTj3jJI (_>uiu /c5 (j j5«J (jlj i "LslljJI 4 J ft n il i^UiaJil A._jljl ti_cJ 4JA £." J-*- 1 

<t,',1 ..aH mainframe ^5-^' _M^I Vi— ''j^- J W^>j: li-.^ 1 
1J> + 1 ^W^Jl ^i^Ui lift ,*tj . « m. — ^^ t^ 1 J J rt ^ --^' 

^ i^^-aj <ll . 5 ^^11 t 3 5Li 3^ l* 1 * c>^ tiJJb t - y:j " 11 ' r'"^' 1 
0[ u L, *U p^i^-iu inference supercomputer ^W-ii-' 3^- v>-^ 

t sj*uii <^j^ (Jim ^*. oi^ o' i> ^ f-^ 1 ^ ^ 
c <H» __ L:^I J^UJ ^j^l r 1 ^ 1 * ^'^ r^ ^^^- iiU 

. Lr -,l— ill J-*»JI ri*-^ J V-*— ' 5 JJ^ lP^ OJ^ 1 ~ : >- J 
3ULU1 j »1>- JWH j^ U^ J^UJ! lift J^. o^y r>^- 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



^1* ijjsJI ^1 _ J>M oJl ^ jjill ^^^ ty*Jfr — 5J1fl ^11 »>JU, 

. 1.4. ft jajl_aj fj^jjt. 
4 ij*_. a ^I'lK.in'j?) *l£il1 li>=kJ j tfil! "J^*-; (.jflljll J-&' ^ 

^b^ pjj ^j *i5-^L» . lite ^^ift ^j^LU! <_ijaj . !ie> ^j <L,b 
Sj^Ull ciiL-^JU . SJaJI ^^ cu^l Bin, 1 JL* _j>~J1 j oUKil 

j ^jSi Jj^iiu ^liu-. ^jL*j\ CiUliJI ei* ) . c.^^11 5-iL, 

i JVji-tflj jSLill Ja. < ^mi eA£ Ls : Jiafcii ^j| ^1- 
dh oo vl^^J iSj r^, jil\ ^jUall jei u^ Jill 1 -.K.- ; o,l| 

oij.^aij 4^ ,^ ^, t ^^j, (( ^, ^^ b ^^_ ^ 

»ii-At ^j-l, jJk^, state of the art ) ^ _JUu ^^ a^Ji 
J-^- Jill ^Ull iiL^j < ( ^^1 _ 5^, ^ ^^ u 
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single user sequential PROLOG work station ^\ ^-. r {\ ^ 

cJj-u I. . » .,,■*; fci_ft J^_JJ1 4 La^ . ol^iVI »j* ^ ^Aajj ^» 

J=^ S^liJl oLjUl oi&- US, l <JHM C.V5U <Jj1 A^-o, 0j £; 

*■*>- *jc-^ ^ 5 jSU> cUukiU <JjVl oU-sJI . l*u JJUill 
a«.jaU U&A* ,> UjLsi! f^j, tjjk • L-2«\ jjJtJI lia J5U ._££» 

j» &\ "J^ . / . l j t (^JLl! u rtJ s . V.» Ji, a n ^Vill gUU ^ 

-ctflnputer-aided design tu^^U dAAll t ,,..»i»j < <»X-lj ol^i 

S*J— »=i'j »JJ^ Oliuki ^1* mJaSII <1— 1>0 JjVt fj.nf.Hj 
iL_JU. J „-J 4-uj.lJI jjilll J.ta ) la-, jjtlil J,l£i yit ijjIax.V! 

<aJL-jl tfjiii ajs-ail ju^i jjVl gull Sjii dijs . ( <,j^ 

. Ol^L-Jl sife J^U. LAjI ijj^i uij-j ijjljal.1 iiSlj^V' 
•A_^aJ igjj jj-jj Sj l_ij — i Cj'jj — i C1i!Xj 4iA*_J (jjLfjJ! j_jUI 

^ jl^JI (jS it j£41 J» .5,11 (j-Jj^j t-i^-i Aja-jl! ejus J . JyJI J,i£i 

SjajJI »j » tj . -iiM >aJI *M~^ ,j »^cl j<il i ^y-iUI J a.' 

(jl * * '« ■ — 'I OuLulajJi {jf»*i ujla>J {j* Qjjl.. *> ll p'j^I U-ajl ajjj-u 
j j ->■ -■" (J* j£uU flUaill *jll (0—*4l! O^ '.'H"""'" Sjj.'lJl <— lAljJI 

Cjlikj <ijS i^-jt" A-aiL-alj 4 "ij/u .l j a. j !_ij£ iJ*^ «j JJ_<aJ! J-^l_a-! 
4 _pijyi j_jliJI IAa JiLi.j i <A^ji) (j . <Ac J^ja-JJ Cj^I , A« 1 1 Jjli-, 
i",\ I —l]A\ £y, IjJbL^ l«2Ua rr i./-i"0 Ao^Illij l±i^iJl JrjLij ji»Sa cij^-j 

.oL-S^All J^U. £, Jj-^i lJ^— ^311 <jjU^1 oUi^JJ ixalssVl 



WY 
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. U\ =, 

Sj!L^ ^ ■■?'■. iiUI ill JLa. <ul LJ ic CU^o^a j_yC.l iK . rV jf I pLSjJl 7?-<iljJ 

Jul .Til edi j^t -t-^a^i jo^jjj Ijjbj . <-uLqjjj t_)_j£ — jUI i^Wl 
4_l_i_j_jLsJI jaJJbLiil (^|A_ijj { lj . .lii <.AaJiljJl CJ^V' ) l-JJ)— jLiJI L-ii £VJ L» 
p^Ujj -aJ-a— aJ jJjj ifUi -ij . ( CjV^M V^j | aO"t'i..ri { Jji\ <2jjUI (_$! ) 

rt~?" *JJ<-"-» J — ?-$J (jl ^ a -*'»>a ^Lj Vl/h (jaj ' (jjjjLLiJI r-j a In (jj» La 

1 — s-^Aj UJL&. jjjjj (^^J' oLxLSjJI (J«^j Loiu « jjJL^jjjiljj (^jj^i, ^ » 

•UjjLj ^u ljj_,j i SuperSpeed Computing Project '■!lp j ^A) iiiU. 



nyt 
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l( jfr , vVi,.,.iU j^^ic JjSj f&&3 iSjr'J ' " ' rt '''' ^V^f' J *?"' ■ ' (jiJI "jOubJ! 

il jilja-Vl <atimi oLJL*& <j oe- 1 ^ Tjj^jkij Uaj >..iIUm — j-^J' 

j 1« llJjJJ I ^y&l'lU.^Vl PISJJI ^.J^ «L»i'j JfiLi, CUil^ Vljg-^. 

. j ^ill SJLa. JJij ,jSJI . V>i*-« t-.Jii J>taJl »JJ> Qo J£ J iiJ^Liil 
rf ,iij — u (_s_j_u ijj^-s p -v .. A l (JjIj&J <_1j«-j pljAJi j-i. £3 J 

, 0< S /i=>.lj oi^ 3 — -S*^' ■^ <ji*^l <=»M.l U c of^l <ilb 

i i» i-° , t-> iti u y>^j tjj-wj . ^fjfliiji jf^u *.'*' n . 1 ^ u^_A' <**' 

^Lij aJl Jfi=^'j < cUux=Jl wave analysis ^^1 J_,K-,1I 

-semantic ^V Jl J—JLaJJlj , syntatic is j— *UI i^SiL-iVl^ phonetic 

^ilii-l J^lk o, ,^111 js-i ,s ill pragmatic ^IjilJ JJskillj 

-i> J^ J* ( f^-^' ~ *^-- j A> il oU^A_jll ^1 ) theme cA»uJI 

. Ija. jJaj foci shifts jjJI cjlijn.j ( ^jivi'» ' »lk*J,l <U=Jt 

text analysis ^ya^.nXW J;.l-o ^j^LAJI jji*j LiJ . <i*=JI ^ & 

vji ■ «h^" £ ,-v.l l J a •'■. .A ^ gt j..^iill (Jj1">"1 «LoV,i ...ill ijLlLjtUl ^jU 

ilLa iL ojjj Ljj-j word processing oUKl! 4-u)ja.VI <aJL»4.l cliUUj 

•Ua^^ljj l^.JjLlj ^^aJU /All .yaj; .nil! CjI^ l _ajU3Jl j CjULiJI . a ^ i -< ^a 

tL,J «JI ,jA«^ <1 uS ^ lift (f <UjUj >...i« ,cij (^ j'v ... . i <i (^1 <—j i j . .il -sl l 

^jl )) ■ IjiL-A'l joi . jj-j^LsJI J^sJI j-ijJ-> (J f»4-5 J^J 22 ij Ofc^Uy 

a$ ~J__il A A^c «Uaj ,j »j<i~. ill *-iL;jJ' J-aJ ' i^-T J^ ^U,Lc 

i".1j\"1| 3 1 \^". .."j (Jj's."^ Ljjic i^VttjJ <-i_J— J "ULi ' * Jail I Cli'_,_jLs..U 

i\ Sill liijau (^^i . « 3JS4I oio> Ja. (_jic SJ^lj o*— "VI CCi 



\V£ 
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J.U-.11 gilill ,^-Lsll o' *' ' f *■ lial, ^W J :i ^ L - J ^J 1 ^ 1 

A„li J *_i ° ..UU <iiJ Ajilj^VI iaJUIl ,g^=ou-jj <_i_^-i 'Liu! 

<U ^jlt OJ^ • ^ ^ ^ t 1 ^ ^A^* <S* <■ ( ^H^lj 

. ( 3_uU1 /I . _ll j-iJI & j=?i O' (J-* ) /^ * V'. ' - * ' 1 <*■» Ji*^ 

<J»£ JS J djLii-u c J,l£*. f.Lk; ,>, Itja. ^jSj (-ij^-xi oUa-jJI 
j iUjJI 4_eLL ,jjj>.j u^' i-«Ua33l i> f'*-^ ^'j^^l cjLJUaJ! ,>, 

. A , -V jlJll 

^ja.;. <_ij__. iL*_ukll <Uil ijjIj^VI <=JLail J > '•»■%■ 1 1 lift JS 
£Jj__ajJ J— JASJ *J-a.JA A-Jj . jjXijjlj f.1 — loJJ lajb < J—sJja dx&5. is ic 
dl_lj j, — ji>Jj i uijLu-U ejiUj JV^L-aVI <ftj -kujJ ji--a^ (^jLj 
^« \_a_3_ji; £)J&j ' • ' ** hVill SJ_— S> AJ-C . (jJjfVl fT-i^frUU Cli jlj a n'i i 
-4_J£ 0, , . . IajJj Cjljji+J J-aljill ^L-JVI OjJJi. -jfiJ ^1 CVjIVI 

^ LAi1 f-*>ie . Qr^ a^"il l (j* J&i y cAA, *ac ^ ifllj /^o iajj 
<j\ is j J5l <— h>.j3 ^j , ^iJ^ jl 3l^-» tilia.1 f^>2 ) synthized 

■ijjLiUI j *1_5— ■ ( ,«a.jiU _ lim *l _)a.V1 «-«iUil y» ga-i-v, .,^.11 ^jin-ll 
< lfrS lVi .. -l i^iJ! ^.\.a.j-.VI ^lc CjV^II (.in. »jiS . 4jjJaJVl J jt 

i 1*1, ^^ «u! VI « ijj-oUJI Js^ iJ^jil oUl^UuVI JjUui 

■<1\ iVL : »A;J — c 5^., Jjia. J ^1 dihi Ujl UA^I »...■>-. 

images j^Jlj pictures jjjL^U iLilj^VI i^JLdl j.vi 
r *— 3 l*li dli « <All ^ulj^V! <-_=JUUI US t^jX! < : j^n> , Vl ^li, 
Jf^^' Jj M r LS / jl£ ) L,^U ojiUJ.1 £ /,.,vi^ ,^^^1 J 
satellite ) <uUi L.j JuiUjiUlj ^^Jlj ^LJJI j:> ,^» Jl ^11 

oj^JI ^s ui^ , ^1 Sj^U* • ( ^jHI _ J^Xu.Vl Jjjx., ^JL 
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•U. il jiil JI 5 — jjU*-, ilii J«-A;j < <..-M.m11 oUj^ji. 

j ;; „-. Jli\.l J.. .. ^ ) feature extractors « ^U-JloL^K-.-i, » 
£.1*1 Sj ' j j -N u^J^ o'ilj-jj c ( -1 — j^.JU "Ll^jLsJI ji_j=vjJI 

ialjVI <a .nil! Jj-,n"ii pi$i i_ij_ii liiidl ^ ^Jl^illj «±Jllll j_ji=-ll 

l=J .IjJ gj...„ Uaia. j' V?- < O-^^ 1 "J^ 1 ^ l^'- 1 J^ 1 ^^ 

»*..-<■ C ■"■! "j-jj^ j *■ AjiaJI ■ "■l"..u-.il ^^.1 , "4_c_jxJ.I t~.lij.UTli 

CiVi uij. < iTi j jo4-ijJ cSj"" O* t£*i t - 1 ^- i .WJJ *L-ij' J* Lf-A O J^-'- ' ' ' 
J J I*'"' J v ^ J ^ a -^ <_<■ ■■.'"jil <bSl1 £>Li £ li» jq^j . 4*T-»~ , .1, cjjjia. 

i 1 jjb jjj . 0j_j-j3 \ . . . • . j~>j L« Ci2_j jj j j . ^l l .«$_» |sUii jjjlaj 

J^li. ■-■! ■ *. ■«> ■ ..11 j ^ a ■ ■ '"' ■' ■»* W^ '>a^" <_/■"' <ijLoJl <-i<»lillj i±>_5^ujJI 
( (j-ujjj ) oU,jPaJJ 4-iJljill 4-ulja.Vl "-aJlaJ.! (Jill ^^l £j^U 

. Pattern Information Processing Systems (PIPS) 
, i_»LU.I 5^Li. J »>J.I j — ^j->a ill .3 »jL=J1 ^oi-11 _>^ g-ALll Jl 



W\ 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



» 






( 'uU: U*1jj c^VLJI ^^.-j j_j ) Ujki j&Vl iiUil ^ .UkaJT 

>jlaik «* La. ailb . ^Al->11 Oi_jJl (j i-ij., ,il -\11 rtjlc <ij«-o OjAsJ 

scheduled « JU^^I ^LsljiLVI » ,> J^-M (^ {Sy^ ls^ 
,> tj^-d JS J lSj^ 'U-a-il* j «L«ic oLoa^ (ilLlA j . breakthroughs 

Ol JjUaAl jtij (^Uk-aVl tlSill Qo "[ f ±i C J^Jill ljjb ^li, 

♦ ^y- 1 ^! ( [/ ■ "•" J ('fo- 03 LT^J ^j^ll iJjUi^l j <Jjljjil 

momentum <«ij jj-^l •_£*, i=iU.Uj i.iu-j c. j^j^lj 

^c liLj Oj J J*— " "-JJ—J < "^O^ iaJiUI jjLauJ »j3j ^luLiUI 

4— Lisll clj__L-JI ijj, Jl* ^ tflj^UJl ,l^ Jx ijfc^ as 
JS-i^ ^li c <A* OJ x^^i ^ill ^UJl c l^Ul J^ < w,m 

t ^JALU J^ <u^j ai- Jjull 1 ^1* . <^\j tal j jL 
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2 .^1-.a\ 1 jliil osLa. all , ( jj<jK-.ti. jl oL^ULj »A* <illj.il ( «ij— • 
^lc o, t 0L.3i.JJ <4*j«il <^lj^VI <aJL4l 4^ cJj«VI Ji^. j 
JsJL. 3L-IAJI jlSiVI iflb tfl t ^iUJI fJU ,> ^j oL>JJ 



,9 «.* 



jKiVl OJJ» . J~3 jil *a> J1 .LjkSJI <JLj53SLjj 4 ujj-^JI oljSI J 
til jjUl ^^J *Ule 1 ^J"* 1 4 ^-UJI 0" iSj^—l ^^J 

^ili* fk^X <j— 1JJL1 Sjr^, oii o'j ' vjL-ill <i*'ji. W^S^ 
2 sL-.H J* J*JI ^» <K-SH »i» JU tsj-11 C 5L-VI . J3L-H 

SL, Al ( -, a. jail _ Ol ijJ^J'j -S&L-JI qu A-cSj ) <Li_ojJi 

AjL-ojuJIj i^ujaJI « ia-tjJl t^ij ' firmware ciLij-ijll 

}1 jjja Vjjj «ill<H— u « ^j-^jll gJ-^J 1 » -V^J J^-^ 0' ^.^ 

*lj^. <jjl.il <,j«-= <%* ,> -i-*-*-^ c t^- 1 J^ W^^J ' , *- J i ^ 
4 Sj^All [Ji^'j ^ »j«-M *— Jjis "j-:-^ (»«— ^^ Cfc^^^M 1 o" 

. i^jJJ ij JJjr JJl »^J1 
c^j .laJI tlj— * o* <^-A» ol^sJ! ^--aa ^LLJ' o' 

. <La> <JLAJi U < jssi o-Jj ^>u Vis VI y-J ,^-^1.? 

j_^f Vj t"o!jJ* iJ>-« 'j~^ =U— liH eij.^^ ,j*-aj* ■»- s 3 

\\'A 
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jl i ^Ji-lt cJ— Sjjlll J in situ « JSU J » ^ oWM J 

A^U . Aj-^VI oU^Ull j £jUJl J — iJ-jl_a-U 4-i- ix-_JL _ 

, I j i \ "\ iJ I (j . rt *\ ft i t_i J_u 

J_l fc__ ~L__i J» ) Ju^-Jl JU ySLill uitj^Vl gWl S LL_J1 

-Jl___JJ SJT UK ejIjjJI jL-0-.l ulfij. ( "■ o-irJJI 6* u-v^UI --* 

^jSi 15I ) <J5U ia.Liil <ij3.,ll i^jSJlj ,qS1I ol.-_j.i__, o^ i*^ _# 
l jih\ 3Jj4— Jl «*->j_ ^ li-j £ ( Ai=b j__ (jic sj^j ^Jj £ t._». <\k_ 

^sliJl ^j—al] pUilil ^le lj_Jo °jjJI j&J 1 cM ^ i> • W-i 

___.lll ^-j-J! *_-_■! w i_c -Hi J&1 < ijiLUJI ?JoiJI _J < JV jIuiVL 

* l«_24~°-a Ji^ 1 J"" ,94-' ' 4—.J-AI 

. f.)c — u t\ j_. 1 Lj_tj__j V-g-Sl jj« LjJ £_> -^jjjjjjl <_ll 4j__jJL» 

A_.__Jl__.__ i_Sjj_i.lj £ ^^aJaUl i_j1 j_-1 JJ» ^-J-*- 1 ' W^ji-M _»■_-! 

_|1 ls q£ °j_3_1 U1 . <i ja-ll J-"A^ ^ i-.i'ilLi £ "L-.al__ij «L_"ljJ! 3.jj_j.l 
6jjj_<,j <__, J 4i <cJs-<, ^jSj U IjJLc AjjjiJl o^^j JXjj (j^b. <ijj>J.l 

<_ijJI ^ _j— 4.1 t-j( — >i-JI J!il — i. ^ — j1 — jj__JI <itijj jo* JSLjUI 
Ui>— La. <j;j-4I -iaLUI pi ^-.... l. first-order predicate calculus ^IjV I 
(parallelism ^J 1 ^ 1 _W^ _h -h^j j^ 1 Lj^j^i ^ ^ill j ) 

. <J<L-3il J_. S.plj^.1 Jj^a'uoTu JLi_JllVI (,___L„AI ^Ic (5J--J Vj 

(^jjUI i_iL_U_JI -jl . »jjJ-i. »j_J> lift J OiU! r^Jjt" cr--- 5 O^ VI 

I ^-1 u 'jS q-i (_jjJI ~r-C>l ill ( _ f Lc _u___ll ^o CJeL—, ^jAiK.^VI *_i_U 

t 1 — -L.%U 4.U--JU JjlaJI ^-j-c CU__J1 J f0 _LsJ_J1 ,J «i_j_Jtl , U^ - : . - 1 
I-—** O-C JjL_u' jJ!> "Ua_i <ij«J[l cr j_i^, Aijj ^,«-i J^-^J • »-l_s-ll 
j jj £ ol—jjJiJJl i__ifl)jj (( <jjl_,><jl » A^ljjaJ i_jL-_sJ ( «S__UI 
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• SjSak Sjki. Ljji f&vlU 4ij_*il SicULi 

j—" 5iLu; li» J^ . 5JS_Si1 js,j jlj US *j_1 SoLj cajU 
. U-, 4-jljill ijSl^l oUJUAl o* "W A-j'c^ jl.^1 



U* 
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? ul^— uail ^A to 



. ?i-j*>.r>U (_5jA.I Jj,« i ^Lb_p! a_aj _jl w-j*s...-\'l (Jl j ...ill «Ut=i.jj _j*> 
tp Jj-ill JUj OSj ^ ^i.,o j^jS ^^A-4 'fll(|"i ...ij Si (_5JJI 4 (Ja-oj) lifc 

^ 4-»2Jl . j;.,*n ,_^ifrUl J_iill jl r^^' • 1 i- laJ <3 U— iLi. ^«j 

d^^iU ipl^l <-^jil! ^1* o.?-^ OJ^LjLJ'j ' ^f.U^VI plSjJI 
■*>?"• U-^J <fvulj3-il u-v.liJI J^aJl HA\ jJ->&f <kkj , J,Ui 

. <JLxk (ilLlft j_jSj jjl 
j, — liill oL mjI-i'i j L^iLjiij La -jj^.^i AjjjiXI ^LcLL^j ;U .J 

. jU^jVI j 3*111 J^ljS ui^-u £ OULJJ ^Ij^VI iaJLilj, <5J^JI 
■^J J J ^>jJI i^jrJI j Lij, 0j i; ci_^ ^Vl jj^JI 1 , JjaJH, 

\A^ 
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^^ SjjlH Jli3 C LLJ1 US jja. ^ "jL^ i^jlaJ 4_,V <o_J_^ 
ill — L J[ •ijjl ji'i CjIjjjMIj ^s^ Ofri t-a <^^J J; -•i ; ^ -i-s. Jsll'i 



j_J gl j_3 4 ( (jJjU ^l.-l.ll ^i3^'m <j1 liL-J V J ) O _j£i1 jiC ^SJ 

Jl ^Ltalillj <*i-si\l JljJ V ,j5M ^^1=^ * • ilil2 Jin"i..il,l ^<, <UxUjj! 

4 jjjjj 1 )/! (*gVlj *aaJll CiL^fjJI ^Lu21» JjUaJll ^11 ^jljj--=M ^LUJI 

^,U C 4 juVjLJI 4 jiiill CLiljLa^Vl jj^j £-,.5 i lift j»£j . <<^lil 

ijjLaJJ jo-iAiil 1_j_3LJ'^1 ^1 Lj-iiJ ^p-U *£ i>=3 ' *Jj'j 'A!- 1 ^ CiLuSS 
r-'" " lito « (( jjSli _jj£' 4-ijr.,,^ J— jl ?u^u i_a_j— j 4^1111 j iij_aa.JLi 

^ j L, Vj ' W«ij^> (J- 53 i5_A^' Jjl^' Vjj^ o' * li ^- s ^ 

. U-llj'.-tfl*S, 'I ^-=>_,i 

Ju I CiU_jiOi <ul_^l ^V 1 ^ 1 iiLL^J ia—JL <Ljl. S^ jjuJl 

(j^_j 5 -J till JiT • Cw-iji Oljjiui >i£. Jj3 I4JS IjJjli fJ ' <S-lWxll 4AA 

S^\l ( _u^l_5.aJl ,_,* mainframes) ^j^jJI ji&lj . 02 Jl dJj 
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Cil U i_iKj ^1 ■ .j-vll calculators ci,L— iU. U . ^-la-ll JL^kll 

ifilj jJLa. >■ *i° 'j . <LijU*ill «La.Ull ^m ""L^JI cjU^ i^jI.S <L;jj%, 

. &j.i2 ,js, iy^J1 jr*-*^ '<s.j~*i j^-5J" (0-3-c (_5-l' J^ J- " 1 * 1 •-■ ' CPr^ 
^y, Jill t-jiku 1-5 J— J J ' 4j£-^s «Uai. ^-ioLkll J;^JI 4-ki. ,jl 

_p£i ^^-La pl^ul «dl iSji=JI J ? ^lii s JI 0-0 '^' ■■ ^ c^' o^ ' ^l-^VI 

J^Liil! LJsiJI l^lajS (^lll Ji^L-aJI yl <>> f-^jllj * L-S.&1& tcl Jj) 4JU 
I $J j.o,"> V /111 ■ .Ki rfJ (J^-* ' J fo 'v "'! ,y (>3 lJa- =»l jJ_jSj .13 <_M3i!l 

6 5jLi<j.U 2 u„i^J4j| <LiA_oiLi tLiic.1 j^yjLLiJI ,jl . 'US. c< ^i J ji^JJ 

i_iftljit ^ iajii.il lift . jjyjjjil l_i_j^ .iLsJI sLoJ-C J^ 4~i— jU< a J^^ J 3 

£ JjjIj—'I (J (O'/dsJJ o'-O^' J J**-o ij < i S jilvil l cjL^iiLjjJI «L*_Ji ^ 

J -S ^J O' OJ-jf*^ < - i >- ' Jf"^ u^- L y ^-' . 'i ..' t.i ff^j-i <jIjjjj (j-Ja-ll 

Ct "^ ^ LT-* • ^'J -i^ li (jJi*J y^SLu j>» JJai, l£j£ ^Jj^> 

^jj^l o' • £ — *l^ lS — ijkJI ^— "-> O^ 'S^'jJji-^VI jj^ "LL^.T 
i fJi i\ ^p.jj| 0J 2;; Ujjj 4 Jjj A^tiJL <al VI i <.aklll i^jJI 

jLk: g^jl ,> ^ ^usiiU i,jiui .ijijii , s^^ji <i^ii ^^.j 

Jl_II 4^S J* ^^ J g- j^JlJJ U cuSj J Ji^i^ ^iil c UjJlj 
^JjJI c^ ^J^ ^»j— *il • o«1 — Ul »V3fl a^jjaJI cljU-Vf 



« ejjlail (^iJI ^|jj| (j ^t 



NAV 
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y-^JI J«J1 £ j^ el~^ Jill cIjM ^^j ^^l ^l_^Vl 

: t — M j^u ^di 4 ioLkajji <j^jj\ ^ y^vi ^i . u^ 

*>■ ■ i i J — *■ Ji*' O* ^— -4^ ■**• J >~£ O 1 W&5 ' >-«-y3l ^ ^ 



\A£ 
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si* ■ ;.-:-■-. j « ■Xjjll » ft Aft clfiL-iJJ liua. < « Jxl _^» U J£ j tojJ 

Oic jl J St i-iwai 6jjl TjljiAl <jl >^> J-> . 1 (j K„ . »i 4Jj»-»VI 6* £.jy^' 

1i«> ^1 jJU JdSji JjI . (j*^ <jJL~ojubI «AjLa JigJJ |^>-C J-ii l^il-i 

, -l$xi <£L-ul1 <u«J 'UjjL.ji J_j=va1I (jjjik5J iSj^ (5-i jj-^ o< 

. Jjil L>V1 ^ <J=JI J^.,1 ijjUoaSVt Iq".->1,^. ^ 1J Jaj V 

j 4a#l ill aJl Ija^i, . J^KJL <„iiLUI ^ l^ji^a Si L»_p.tjj 

CjI i^-ilS Jiw4 ix^lJIj ^j-mII <i&11j iL^kll <^lj^VI o 1 - 4 

'SAo 
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« 



- » .9 « ^ l?- 1 J T n ^ *^° ^-^' l ^-^ ^ L ^ * Lo — ' 1 

3Li|j a.^i ^.JL_JI Jj23_^a **ljl_«i jpJI <> tj^ JSLUI ^iil 

« Uh L£ ^j» S_,^UJ1 jiiiVl o 1 ^j ♦ ■ i e' 1 ' c^ 1 Jk-^ ^j — -Jl 

Jli^ll -La-Jj SiA— *J ^jj'j »i=^U ^Uf.5 11 -^JH ^ «Ji "■' W 

. A» a l — 3_;-i 

d_pJ-i (jS 6 i^LLJI <j.U.^n <jjj^1 4^ssl\ Jai oUKf o 1 ^ 1 J*^ 

<> -^ <_^UJI CUSjll J . Jb-Jl ^Ji-S^ 1 ftijb S^ ^=" ftpUSj 
■ - j A-.W lijj u o' • °' =^ L* 1 ^ «^>^_)J^i* J — i— * Jj ^ 

Jl^i 1 <JU. lac L^i t ^^roVI J>~J V J *J=f g-AlU J^ 1 ^jr*^* 
.-■ I ■^■.'. 3 »j>^» J ^j- 1 j4^ t-^^- 1 ^Lalll lM i ^ij^ Uo .j— ^ 

J j ... .U . ..^.s L,J _ J[r il, iijjia^ j5S1 ^j-i 1 »JaiLV : »iicib 



^A■\ 
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,,1 Jill *j3-» (j *~"A O^ J^H' o' S 4 ^ "S}?"^ ' CjL, t»4«*ill *^uljJa.Vl 

. J*aJ1j H.r.'.lL ^ Ask 



w.v 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 









^jJI IjiLJJI SjfjiJI f-k'iJI elt ijiAijj *l A'i'A < jt»r £jj1 J4 Oj£i1 

r. l'.U.^ VI *l£jj| jiaA-j g-.A^ ^2J , lifrj jojl iM-vjla LsJjj jj 
IjlJbK (jill 4 aj_PI ,j*Cj 3 lj~J\ J JllL ji t (, $- *&* cT^' 

J 4 jIj 4Jlj— i ^jLiJ 4 .. nUH CiljIiieVI 0< ' .to ■■ ' <• Ji— J J 3 — 'J 

j» -U ^ I^Laj < oliJL 4K.SU p12^1j Ji*^ o 131 <=' , --i 1 J 

it 5l _ 4K.*.\ ) ^LSill I . UU^-ij 4JLJ qjj U.j33 jb« jli, <^1 

\AA 
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IS 1J1 . ( p*.jA\ — <±3J*-* cUfc iia.1 ^ O^ 1 ^ > ^J*il 

j-^JS ^^-i dUo & ,Jj ' 4^ilsJ1 J lilu Yo >=^ (o 3 O 1 ^ • *j^' 

4-.Mn-.il i<: 40, J 3 ji\ tj]j u js l vi . V, JSJ U i=J u-aj-% 

t^Jjb jU < jb iu . ( 4j_j=> « Jjj? pi — lijl » jolia.1 j1i~al 

^ =xi tA& '"•''*- (All JSLJill j^« K7n i"l..i (Jl >"<o.ln j3_j ^j^jlii 

^..Vi^J Cut£j £ *jLiitaJ-A C<_^tl CjIJJU JSLji^l ».1A (_£-la.l . Jj^sA 

^ ( ^jill _ U £«\ij> vah 1 c-^ 3 ' t^*- 1 d^ugg^g) d»Jl £i« 
^__t iUJa t il-A-. ilSLill ^l£ tl*. . 4i,l£4l jil'jjil £lL^J LL 
c^IS o^ 4 5^1 ^L l^^LJ cio^ij ^ill ^>VI oUjj^ll 
<&~^ J o^i ,J • ^Jj^' °j?=>J> (> J-a^l J^L <^.,-, j^ 4JL41 
•^ OJ^e o^ cAi ^j*^ iS^ j*^- l5^ -U,liill _pljill «_.; ^ Jai, 

iJl-ill cjJK ^ 1>3 . <JU iiij j^ isLd\ 4_. n l;.^lV i^ll^Vl 

. OM^oJJ *1jAJ1 ,> AjiJI »jA Ljji J,lii3 ^1 di; ^ ij^l j 
>-:■?» C 1 — ^ i^- J.'^-^i Jj'SL - CuIjaA ul 'J>C t»lLl. dliAj 

^Ij 4jUi <1 s SJUUl ^y, j^ ^ ^ 0j ^LU1 Jk, ^ . ^l^ 
J-^ J ^IjJ >^ boa. T^i> li» ls_, < V4J* Ji-SJI c ^ ! 

• 4 ijn\ 1 4_^j Jin. 

•jhl Jfl_s^ j; — i, ^iii £^1 _^ { ^u, ^jj^ jl^jl, 

SoL_* f ^ ^L^l »i* Js, t 4^.„^1 4_Ul_;VI ^Uj^jUI 

Ji*3 V oVL^L uSb ^ ^iUJ| PERT ^ cu^ , ^^^ 

o^ ^ili u-v— :Vl 4—i^ U (Ji^. V dJi « 4^^ s^l.^' 

MS 
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,jS — u ^iAjS *ij«j, J: uiJI f.Uil!l ^.J-If oi iiiT {JU. Cli . { aj.j;1I _ 
. i>iJI oU J-P Ajl »aoJ1 ~*JS1\ J 0i U3 ! 

^Jiill ii_jr^i oj* 1 ^ 1 J 3 -!- 3 ' OM^^ 1 u*4 "^j' — u-~=LiJI J^l 

4 tLjB-t (j-iAV. Oi "*=*■ ij^ "j-^- CXri ^ 0^« J— ^ J -^Ji *j^* 

O-AjJ^iJJ^ -J-'-^r O^li^J ' i$^-*i a J) ' *■)' ■i"j'> *>a &* J£ j lilSJ 

^x. tfLibLl 4 joktVl s££> <i!=i. -Jja* J l$K t. jjijjiSJVl L^ls^l 

0LV3II j o^^a-jil dlh g-, S jrJaJ^ fjiill »ia> H-ilil 4j_ii; 

j(^J~1^.UjjJ, 4_).uJkJi -II*' II ajAlrfllS UaJI ljjl"L"kl (^jJl^LJI y 1 *i I I *>iV~.tll 

Ly ipJ1 <iUlll J J^ : ' •• * ' .' p** • O^' Lr*^ Wi* Oi-V**.^' O^'ji ^ 
4 o\ — jY1 Sjl.iV ( ^jA\ — o^^ <Sj^- ] "^IJ .S-1 *WU ^ ) 

J li.O^ ^ ) . <5>-\'l O^l j L^i JJ2 Ji-i VI A=,« V (_^J1j 
VI C Lj^UJa Oljj'il »jl^1 (_fU i iTibiilll .lAO, j;L_ iiij A^s- 

iliAaJl <Jli a^j LJl, _ Oj^, CjI i A**}U JjU (iji OiAa, I i\ . »jA=il 

mathematical simulation ^L^iLj i_i£j J«*J t^3j ,«i oj^J 0^ 4 ^'- i 
Jia-Sll jIa^.1 ^i » — J jjjvj ^ij^ki y> dil;T vj^b • l -^^- iJ 
JJ-^1 Ji,b ^Uiil -3li J^j i tii— y-ja- ^l^.-- 1 J.— '■ ^•-v'' 

J kj ,JL_£ 2L;1jLJ1 i=.L-— Jil ^J^ 1 J^-^ 4 J iiL ;-? V IJ 

Li A l'^ I il < t5>i »j^ • ;l ^J^ J, 5 ->-^ ^-^ ^J 1 Sj,J,:? ^ 
numerical ^u-* c-iKi. ^Lsil Sa.ac jS-Sa! j:^ j<'*" o^ ' L * 
Jx . V^UJI ,,-^rJl Li,- 31 - J^^ S ^' :i ^ U simulation 

*< '"' * 
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o^jull pl^JI <> «-^ ■■"* ^* v ^ ajaL ^ ^ ' ^ -«* 

l^ ^U^VI j ^^1'j « ^j-^ 1 5 -rt* J1 (*~^ o' • ( '-Hi -A* 
J ? Al l. .JUu "if t^ill g^LijJI 4 «-Sj>Jlj *=«! ji#*3l' J^. f 

. -LaaM cj 11 * f-w 21 r 11 * <-* ' ^J- 1 ^ — ^"^ — J^ — oL<, -5 V1 

J j^Jl ^jjJU j fjiii-il — 5J5U ijifJI <j-a.!jJJ ijij^l (oUiill 

4 iiljawVI <aJLj,l ^ 4^iu (j^UJI £*UjJI lilJij ♦ (j-^LkJI 

<"il ajtt-j j .in"i j Ijj'j^I nJla/j ^S C ( .. ,uj i ) OLqjH <1 _Lj ^jJl jjjJI 
elSJJ' *UJU iiiLLl .V.-i«j ) n. .^ yiiUa -X=Ji jfj £ <jJSjll CiljL-SVl 

^Ij-vJIj JiUsJIj JU*VL 3Ji>iUI i^ALS] JSLAll t pl^ j^ 

<lSJ-V' g^o S J>— L? Till Ji-L-U fj jj-ufJI I . Ija. ^itoj lSjVI J 

J^Uio ._«-^1 ^ ^3 < ^j=J\ L_,s*jJ (j^u Ji, i S^VI u-^il 

0«J J sJUOfj « jjS^L 5^4 subway u '^\ Jej^' ^'j*o -v^i 
( f^jfi) — ls 2 ^^' ii«AsJI £«j (j^il ^1 real time ) LS l^. 

u-^ JI u' ♦ f* 51 ^ 1 J t^j^; j^-T oUjjUJJ i^JljS <4ilja.l <^JU, 

a—.j^JI iJlj^VI 4—=Jiai o» ^^.^ P UJ1^ cfcuLUI ciJt' 
j> lia. ftj^uu Ojii j^ AiiLa 4j1 ^2ii jj L^U i visual processing 

^Uill £> ,-/£<,„ dj ^jJb jaiuJJ ^ljl U«j luLS E tal Sjj,^ 
t^iJI C UJJI 4i3^ 0j<4 i : , ^yiLUi ,ULJ| 1 JLi . ( <fjjiA\ 
. o^JI VI o,>-VI o, <^i4 ^J o'j l^ - ur-Jt £. ...aL 
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• ^1 i j . .i. i *1 <^« j «* . J"<^)| a 

(_jil ,jl£oiU1 ^ ^ o ,>. i^ \yij£\ sii . QvuLLAl a^UJI industriousnesg 

JjLji ■! ( [ •>; ,j jU "■■ * ■; jjSji> tj ,«4-iijLS Oi-^' u-^-*W lillljl -kii ^-J <U! 
. li^ UxJi Aa.1 Jtal; V j;SjL 4-L=i 4^4.1 ^Jjll 

*ilh i^iSjJI <Jl_jL _£in djjjSSU, r.U.-N <*iLiLiil *j?-*-lt o 1 

. Self-Help « oljil »JttUa» » o'^ 1 * J*=>e S 1 ^ •>* 



>^r 
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<jlkLaJl jLs-i"V1 - -Sj-ij ij***^ iSj*^ oM^' t - jA JJ ' Oi -1 ^' <jg.>«.n, 

Jl i^Ail j_>=4. joj<ij~(i v^ 3 ^ (*■ o^ ' Jlii' J^f-* 1 (jJ* 



3 jSj^VI jj — -Jl ( |< — =»jjII — jlj^l IlLcJ fs^j^ ) dumping 

^jr^'' ^j^aJl oV — '"^^ Jj^JI o^ 1 -J* '-"J — f*i *ii— *1 

_^-^J ! 4__SI_;i 4__jUL g_-_l CulS (_^l ijij^JlSjl ^l^ijl u 1p 

. J-i ...iijil,! 
— v>-^ ! — (5^ *' <i^i ^ ' iJ J :i - a i , t^a^ c5-^^ j^.1 
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. <£^-i 4J5jv-Jl <jl iULi ibis-, S^jii 

U-til— al U>ji=A\ J^VI s— ill Jb^l c f \ ^ ^T £, j,T3lL 
.-^.-^. 1 « jjjjU> Jjjj IjjSii » ^« 1/aj <■ Welc J^i '-ii-^ <=-j-=> 

O-j^Ae ^ ,>,j £ j^l ^W^ J domestic i±±\Sfi liU^ll J idli 

, ^uLJl j 4ij 4-»jl ti**iii. -i 

^ J j-V\ ^j- (^ u?^» O^ m « u*- L = JI J^ 1 t*s** C-^ 

. Sjjj^oJb t v(Jajjj< L-J Oi-^' (M *-*l"' 

cJl-Uj . f\ ^ tfT cVT g-, incompatible *-il j>* •*£ oVT I* caj 

,1 jV o-4— ill J^ 1 ^T JM U^ < cLLJl 3-^VI <=JMI 

W ^ SaoLJi cfll ' ^ < <** -^ V1 J 1 > *^ -^ ^ 

idU£ W 4^ ^ ' ^^ ^^ V1 ^^^ ^^ UL " J 

1 ^^j ajs Jl i, lit jo* f tUi <Ju>» 4 ^ •i'Sj J JJi r 3 

u* « "f» ui tfT t* Vj'> <=•***' W ^ J' 1 -^ ' >^ U1 ^ M ' 
oijJI u- (J J 1 ' W* 11 -J-l- 11 *cli--i J-Ji» J-^l ^' 

61 <> Jjiji" u^^-^ f 1 ^ tfT f *-A* yT ^ >*^^ 
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0_u=.J5 < fl „J tfT £* 5-"ljitl iV^/1 <jl ' (JjiiuiiU iaJLfi J3VI 

(Jaj j^i a. I ^ g\ *5j_>Jo Ij-i.jjU (£jLaJi yJjl Cil aliu JajjjiJj J ^ > i. u l 

<_£V 4j — iLjSJI i'iI n fil j^l ,j^ jlajul (i^l <«Kl ^)Ua j«j ^ » pi j . ii jf t 
p^JjJ (jli (Ja fwS (j^J JjSJI (jl i^ij^ J ■LaL.m^JI AJIj IajIJ Iju aI j^j 

j ^Uj>i-JJ <f5lj^VI iaJLdl <iUu- J <J.LJI i^UjJI t jj-^ -b 
l i J f-* u i G.L- *0^"j <illJlT i_iUajdu. (Ja <jli , .".I. J UH f^ljjl S&c\ ^1 



>-\c 
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j^£ jjUiLJI 77VJJ1 JJ-p (_jjjl 4jjjtill i_iLi_j\\ ji«j Jl LlS Jaj 

' Oj^ "^ ^ ^^Ja Jj£V1 £_JjJill lift j ,_;>i_«=Ul ^MjAi^i <■£_}*«, oij 

. Jj>JI i^^A 1 lj^ ^"^ J^ 1 ct-^i L - i 'j~ J iS-^'j 

j_LC 4 _JjS_JJa <Va_ c Lsb ^J^ lS_jl -_ _JJ_J-i) J J* ">• jj) ..nf.j^lJl njiil 

^"v'i . .ii L^AJut tCjLiij»,...rJI jj)) • (jVJo . (_5jj£J1 JjL~-JLI j^ill (J* A.t£ 

4j4)jul ^v ;."■»■_) 4jLilj|j io^jaJi _j 4-Sl *i . nil j iHjLi^I . n'ijjl J^*j!u .Jijlj 
, [0] (( <A,.,\] Cjij^isll ,jji ojJ^ill 9JjAaJI 

^ill i-j! ill ^/' Lail 1 o^jjJI lip IpSjlLm. «^*i J=2J cJ-"fl 4 i3j ^^j 

C-jjA.1 l-d-li* < oViA ia. jJUJl jjlS ill ♦ «L„JiJill CjIjjJljJLj Ljj ,_^JJ 
^».ia.jj «.— jI_j j -si ^^lc ^jLj^JI ojjb 2-JJ3J L^s« ^Li U^ic 

JjiJl t.jL^ai'ill o^J amplification j^>^!l o' • ^^J^l u-^» 

*..$L^1\ cj^^\ 4.L_1a3 (£;jJI t5_A;JI <>ili y.-oiJI -magnificaiion ^jA. .a-JI 

L-UL u4«j J 11; iul-^i'Jl ojr^—^l is* u^ J-**--. J~^ u 1 ^"Ji 

. il,;- 



\<\\ 
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>_S^ui Aojaa 



lH~1 I j 



jL=J dl J iuaAiiVt s jLijJ <L~ jj qj^J"" ' ^j' 



CjLq^^jIj p J. - in*'* SLj\jp& CjLglI..o.il ^uli ^1 Jl « ( 4 l.fl I I i <Tl"ill ^, ) 

L$JU ^ At u l J^La-j .13 _j ) j c?* 1 ' iJj^j '-'ij*' (j-* *-«^ oJij" A^^aJI 

' ^jji.^1 JS ( _ J ic JLiLljj *i5^I (j-*" ♦ pl-<\; J1 i^lil-SLiJI iSj^ Ji— 5J 
J J — u" j~*2 V ^ a'lff I ^3 (j-al^. _>aj j^^lc «Lj 1jj*__S (^jjJLLJI l jSl 



typewriters i^^LJI oLjISK ^-LlVI S-iUy <.J^f! J5L-.^il ih 

, OS_jJ) lillj il, L4.AM1 u S ;1 r.'Jl ^([jlr. 



t l+&^ < ^ , - - - _„ , ^ -- 

. 4^11 Oljljijl JLiJiV 4h,jMJ1 SjaiJl ^L^l^ 

iJJ, oUJI 1 » VI i ±j\£\j ^jVI Li^ , ^ iL, uj| | 
S^lillj | ^LaJl ^ <JU i^j-i, L^j^L j^ yjJI ^UjLSJI 5_jsJL 
i^MJ >j_41 da-^j g-l^Vl -ui v^j^ »V «Ulj . JU1I u&]j 
J* -^ShJIj < ^s'JJL, ^LJJL 0j Ly ^^ jlj^js: Lg-ai; ^U^Ul 

. ff 5JjVI i T «-^ LSIja.1 Us^JU^j oU>il SjIjI jS4I o, 

- Js^ as'-^l ^L-J ^jjPl SUIjli ^ ^1 ^jj^t ^ ^ 

,Jii ij^-jj* ^Jl oVjUUI o. ^UJ! J^JI ^^ _ / _ y ot£ 

iSj-^ *—<* ^V ^ ISjI _ ^ 1 VI __ ^....inllj £^^1 
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*— £*»j jjj_J=j ^it lijj_^a. \£ji (^'lj , ^^Jl <jit L_ic ^ill JjilXll 

\ , y \ — OJ^*-^' '■** til ^^"51 <Lu3ill wtiL ^ilyi.. -i ^jjl iL,\,'i *Ujt>U 

. j ijSi.. .i (Jill <jV^ ' jL.j"i*>Li 

USMv— 'I Oiptimize 4.i.L-3w jt minimize i^^l. UJ «-_ ^ ^1 
simulate i_sK:, j1 « <sUail i^Vav. »Ai£ ^ < —0 3 \ i 3jl_kU 

jp-liiVl (j ASJ(j i ...ill 4-2lla.ll ( j.nji-l."i jl 4 4JaUall ilijiSn, SjJjLa. .!_/■ J*> 
jj£. Cii — ajjj.1 j— a£. uia jl ( Vajj-uiUs. <jaILaM fcj'uolllj ■•oai.ViII ^xc 

AL^\^ (j-iUI A^^a. JJ*! jl i jLijijW ^<Lal\j uAkcVI (^j^i 

J jlAjj Qviil <ia^ jojjuI electronic cottage ) ^jjjiJ'jII ^jSi) 

L-ixIDjl! ^^SjJall LaUa^l— i"JI JjbL±^3 1^1 jl 4 ^LojjiliJVI ^Ijl^JlfL 

^jxS.j ^uL_iLJl ^1 »^_i»ljJI . »-ij-isJl cjLisill iLu 4.^ilj ^JJl 
. ( *a.j^l — mijz{\ <iijll ^l^ <CjjJLL_;a 

J o 1 —: 1 ^ o 1 — ^- c^ / \f c^-^; "*- ^^- j • C 51 - 5 £*^ 

»_j Sll JJjj j^" i.i'i% ^Jl Lla. i Ojji i_5_j-_i oUjllj l_.U' ^vllSj 

streamline jrt^j Cft-^^^ 1 u^ ^ '^' , -^^ ^^ l^ ^" * 4 ^" i ^' 

^^J ^jiUl ^1 <^ t> "l—i ^3- ^^-3 ' W 1 ^ <h>— H 
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f "J jJ^JaJ j _j £ t ^ju — l»11 j*,s-!l ^Ao ^^jlt «Ujjx1I J tllli tuj—jli 

,9' jiP^' ) • f>9^j^; ii J«— ill C" (j-^' O^ "^Jj* ^~v'>?-' «taJLa.« 

— Jjji L?ji«> JJ-^li tjljl ;J—i-il Ls &\ i-=» 'j^ 1 c?^'l ' iji&JI' 

. ( ^jiil 

(jill CjLi^ldl jxc Jaio 4 4_i^Lu'il i'Ynn?»"i i £$) («ia. 4-iLj £ j-uLiLiJI 

"t-ojiUI (_gj)'i. .i.U 4_iJLc CjL«jla4,Li Ua<iJ lJj-^i jljjjl ,«-&J ft^tl ^j\ 
. CjIjIjSJI g.I.^i.1 <Li_jlkll ( filKlllj Co3_jJl Joliij <LJla_i!l ftjLjjJ 

J — j-aJI ij OJJi-3 ' V* 1 ^? 1 j'^"' g-' 1 ^ 1 (jJ- 6 Oj^^la*, ojjjLjUI ,^1 
<j*siiJI Oj*'J^! («4-*l ♦ '-"■' iS-^'j ^h'./™ "■\^ i! -'-l *Jj— "J [k-iilis.il 

A£ — a.^1 jl. \ .. a l [Sy-~* '•« "S^h-1 ^lA 5 ^jjSjall oLeLLiaJJ <«,Ldi 
4 1U--JI j < sophisticated »ji ?t.-j....U is ollj °j"" - -1 1 

. <-al.'i,^11j ttjbVlj 

J^j j^ i^ ) ^Li-^Jl J>ii cjIjjI jIjSJI j»cj ,Jii oj^ :i cAj 

4 — JjiU jljiJI j*tj jjili t (>*-**-J i<,ji=JI_} ( ^jill — <c(_L^J| 
. «UjMjj; <Sjj1m (( |*jjL;.=k CjjJL-ul ^j^^i )) _j j^llxJUl 

£j.~ aj i_oj_j ( o^-o safety <^,^1 — ■ jjAqLoi ^jia. ,jj t «~oi=m 

lo. j^ 1ju ^iil ^jiJI £^11 n : jbll jp^l ^x j,VI g-A; 
5_iLS ^ fjS^ U ^i ,> SjL^l ^ s^i i iUa ^ 3 ] - uU ' 
oU^ljiL g_laj^lj SjjUJ ij^i^il SjLjJI j* 4 <^l_Ji oL^i41 
^U <^L-J1 cil. ,- ? Vl oi=^ ill . « <jj^ Jil^^ 6l,. ; ..yH a_.. jgjl 

j ejil v„^ ^uii,l ^ ji\\ i <^xn\ ckJxL\ ^jA\ £^41 

jl o&*-« -^ Ji; i> <^-iL»JI Lji— Lull £>JI jji ciLA., L,^ i, ju r , 

\\\ 
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t l*ie JaOlL OJJT 5 ^ 1 £>"*! V ^ £ iLil ^ Sjij 0jS *"*■ ^ 

u i i a, j*l__, oj^ >-.h ^ J — - 1 ^ 5 — ^ cornucopia 

■ OJi ;UJl J-^ liU JlJ- J* ^ ^ o& ^~> ^ ^ 
tji%i M » : ^la t£js«t V 2 — j-P- 1 tf-^J * ^ u ^ ay— 'j 1 ' 

. v> -ull '^bll ij^ ^jj oi^- l Jl "^ ^ ' ^^ ^^ 



Y» 
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jjit jm j-aiii 



(^jjjilij ^ajjjj^j «ULs ^ ^jrVJ^j^VI "ilaJjl Ofrf • L^M' '■..■■-JJ1 

* _j j«-Si 4__uLLiJl 1~LA,<1 j^p 1 jjp q..i jJjJjI ' t^Ljj. ,il-fc,ll tVila ull 

CjVjj-o-i .^(j..fi"i...ij T-\jJ t AJLe OjiiJl ^(j hn. (-ij^a £ .j^i^LiJI (J;>2lJ| 

r . ft 4 hL.-im ^^uljLiLiJI ^jl /ja^A taiU .^A 4\^lj^ ♦ 4-qJ.IjuI r r»' , ijl 

J — *t±i\£ £jjJ*4 <^h ifill j^V tf^Ljii J_5^»^il| ^Jlc ^jaLs 

♦ JxMtal JiLJi gliil 
4jij2J1 ,_^*j stereotype) i^jji-JI oU-aJl J_£ J I ,£, 

£ Sjjk-iVI oi* J 4jjjaJI ^ jAS j^jjl l ( (^.jjII till.., ojjalaJI 

oil. talll Oj9J^ 'jj^'jj { J=J Ll>^ J C^ ^lll "<Lu2iJ| l_.j=JU 

O— -J^j o^LysVI Ilk 1 ^1* . dUil JU^lS JsJl j^sil ^ ^b. 
< (0—.VI J_£ ^jJ Sjj^, « »u;v.l jjxji-^ Vj 4^.ji s -A* j* 
V** 1 '. J jl^Vl UbL ja] . i^LJl ^l^aju^j ah^jujiVI olUL^ 
Jfisi t ^jj JLL^ 0jj3 J ( ^UUIj <iUlj VJ Vlj ,*LJIj ^iJI^ 1 ) 
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5_.^=j ^Lw^.^U jSJ c ^jtiil £_l-i^l j ^^--^1 <_l*-aJL ^kil» 

fi--.ll u a a^l2 otS-*i uj^^l ~^! f 1 -? ' WjJjV W2l-^J *j^ ^ 

- M •>_. 1 j^*. « l£j*.1 J <^->^ lS-^ 1j^ o^ ' v^' 'V-e- 

. [Y] « L-Aj'i «il'-ia 



_Ul CW 1 ^ 0- jc— H V^i ^jc^ cA— Jl dlt 



^u ti» c^^ JUIj^' ! JJ 511 ^ ^ J ^J-^ u ^ = ' 
W w5^ ul £-£-" "^Ul ^ ^1 -i u^ ,4-L ) 

^.^L. <^dl ^PAI ^ ,*-~1 u^ 1 ^^ ^^^ c:A: ^ i, 
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IUjIUI ijSJI waiteress) ^h^U i ^Ui-v,,*.!! * — Jill ^ iii-A, ) 

j^jJall lj to Jio ,j 4j1 jl O^ij-Jto jjxtl . (( "j^jiJI t>o VLvli _jA> 

. «>Ji-^, CjljljicL 'Lj^-^o (> £-i— ail iJiiJ °_jJ-aJI 

_ (j^l IsJi 4 ijli^ joLa (^il! Jajil L-iJI p^UjII J^t Ijj 

<_,] b ^•i-=» o' » '■ 5j i^ ^^ J J^J ' > j K . a JI j ii; t £jl jll 

ts-J-ji". ,<;^lLa £ *LJj.a_L! ^JjIjL; 'LfrjsjSiHj jl S^—jI ?r_^J La-ilt 4J* I Ail 

£ luujJa .jjb »i» ? (.4!, ^j5LJI 1$j j,L ( _ J oJI ^Li-wSiVi i^jIJj ojj^i 
Jl <=>._p.j JA^Sj ^Ls sjLi cjUIS i^Jl£ Iji* . « li"nl«i ^ »ia>j 

Lqja Tjlj^ «li.Afl,ll Cj|j Cia.jla ) , (( ,jj (JjT jot )) j -Ij^oili — 1 Q^ J£ 

J_j,*j j,l kU J ii^l ctf^jjSjL. l£j-Z SISUh, J 311, < ' -i*j 

JjjjJ_jA slj-u j! £ jj -liVI « JjAjjj )) -jUii »j^-a ,J (Jjl i n . . i l y± 
<t_a_LJj]l '"•'■! *^ j £ iJ~Ail J^„ *.i l$-a.ljJI »jLtlj 4.j_~jjji rf^lil ^ci ,r-iTl 
i'j ~ - £|-a I jjt ( 431 liJI (jjjjjAjJIj A—jaJj-II Jj<)-=- jJLi^i fjii IajJ. 

l_U.l , I..-I {jaiJAa. (J—Al £>)_JJ V (jl J<jL« 4 — ■V'J^-I ' *JJ«i— ?• JliS' p JJJI' 

. ( ^jlU — lj*j eLftUj.1 i ys- 

!■ liijl f-Jj (j^"J ijl 03*^3 '-* Jb Cn -i^-jV OJif-'.J*-!! t r lJb •^ 
^ \ . njJI |«^JJu Qo Ju j ,jSJ < CiLajjjjiJl 77U1JI jj< Taj] j^fijjLiLJl n-ligj. 
^'iUj JL—i^aJI J\ l^cjI A* J3.I V <l1 JjVI . jLiJI 1itt> J C OJ^^I- 
j^— 4 JJ-i=>. (J^ p"*' jlj — " o' • WA c^ ■ *''l a j^LiB, II <La.LaJl ^ 
tJi-J-ll s1 lP"-** (C^J rU^ Lfl jia A-jjSjsJI ^ JrliiJ V i_ij--il_jnj| 

c-.)yj;1 L, Ijjli ' tjul ^ ^1 jjj ^T ^1 ^ . ^jiUJI rtjhVtJIj jLjUI 
LniSjIl lJ •Li-.jjiJI JLc ^jlc jj_^i)l ^ |j_» L^.Jii,j (jl ^3^ i s^Llc 
j — (i. »j^UJI p\ ^ ^T i^Ijjajji ^^ji.1 J\ CjUjliU ^ ) . ^1^1 

I_jj — iiU tjl^ j^ujLLjJI (jl jjjdj £ "j-jki Jsi. (_^lLi!l j-^jJI 

jjS| ^Li (JLllI J u ...i i^s- . lia. <j j , 'n . a .' i ...i ; L» jjJjSj ij £ <LLL^jjj 
(J^aLiill 1 t il.»..o» ,jl < l^J-o jroS (O^-J <-ijJ*J *VjJjaJI 4_-ijjil l_xiill' 



Y-V 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



tjjj^Sb .^j^ Si^J^ LU\ j *J J^l Jau-ll £_1j5iVl ^»; 

'i'jJ-" CiJ 13 Oj— -^ SajxU^JL ojij-^1.1 6>-—jl-iJ< Jlji ^j 
££jl\AA\ u^j\^i.\ Juki J r.iu-i cjL-j1j^11 i£.ia.l o' t 2 '^ J 

A kii SjJjX ^J — a-Vj ,^1 — cl IQ tliill 5Jj_^aJ Cjlij^j .j^jaJUii 

^ oja.1.1 .io-s.ll ji£ *U_sVI jL=>jV ^J* J-Ai' tyt ^,! ^li^vll 

J— i -.-V o^ (J J** 3 * u^ 0*~ "* fr*^ J^Ji 5 t-5-^ ^ S 5 JlW 

AjJS -Jl dj-^Uilj S—^jSail O^lSjllj S^Ull cJ jll 

4iL i«3JI LJajJi. Sjjjil'j SjuaUJI UjjjLjjiIj UIjVI u>»a1Ij 

J » ■ Jjju C <_.1^V1 ^LLJl I (j 'i^ ■■■■•» J (j-^UJI JjaJ? i^s. 5 P 1j3 

jjiH V j .Hill v^ *A l& t ^Ui.1 j U iu ^f dli U 
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• j h.*V I I— IjJLlLn » «—J^jAJIj ^jLjUJI (JJJ L« (j *jl. il"lLl £)££-\j}0 SjjLjuJl ('Jl 

CjUJJhI -31-la-j i.i »<-ii i Kan ) |J n~i II I.SJS tl^o. (J £ Le-j ~_i )J)_i . Aj j^ijj 
(^uj^SLll ^....iV 'nil ^, jA\ l'JA£ ^J=^" o'-iM' J' J" ^ 4 »0^all 
jjjjtjj J« . *,ll p i ji ...iljj J a— f i Jl |«j; ri i ijoq j2)1 J-i-ij L(S . ( \ji ji. .j 

i jv^jjjill AjjiLk Cjljj lj-a...^u ^1 (jjjjLUll ixll^V <j^-ii!Lj_3 

l or : -l=— 'jail ■..i-^U J^— i ji J=4.l »^u d_jl_. ^jit jfStiJL <i-a j5Sl 
(_jj iil — iii jj— ijjjjj ji i_jj-_jL=». jJLc tjjij Sjta. ^^ic <i, jiSl 

<aj'— . ^ jo— ii i5U ^ -j* <£ j^' Aa.ljJI ) . ^j^ -iSj percentile 
'jc — *-"^' ■ A=i ' Lr^^° i*"'-^ ^-ij 5jjL^=kVI <lisJI tgj ., iSj -i.i*JI 

AjjiIjjI L^'ill j-ityl .iiljJI l ^-A 0>*V^ (»*•»' 1 " 1 * -'--".- J) <■ <JuaJI J 

d J_^JI _-Jlj._X JUvft *jL13 oali-.iVI J51 ^ fl& • ( fAjSJtl _ 

UfJ-J <^i(iJ| a ^Si ^ ^jl£jj| f jAy 4_;l i.^;, A. lift. i-UL^, 

o 1 ^ ^ ^Jl <^il! ijiLUI oiLUI 0< o~^i£l js < CfcyLjLJ 1 

Sjjk-M dh ^ ^^ji ^ ^uji j^j, , ^ ,^ Vj ^ |ift 

o'4j.s^I ct^aUI Ct o^LsJl ^.ijij ^ji £ ^ oiS ^ . ^j, 
0-> <iJ3j Vi^ 0J S_ t ^.- -j, ^^ ^ c.,^1^ Jji eLx;V 

. isSjl i-ujJI JLel 

: ijftl ijUJL j^ai ii» u^ ^bUl l^j jjVi <xj-»j3J' J 

. U _.UJ1 J^H |i» J ^^n j^ ^ ^-j, ^^j, j^ L 
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^V £$J U. U-^j <*j-> j& _j=^ l> J^ ' "^-^ U j* lift 

S .'.-X-W • i^ ~\\ Oljlju^al >Vj ...ij£ ( Jill' Jft— • (ji* • **'lj^"' -i=>-l 

ol2. UlLi fJLJl Jia.j < y-^Lkll Ji^U Wi,^ nAV p U <e>Jl 

a 2u- jj ^11 oLJT <il-\,^ » ciiUlj <• <Uf.-ill »i* J^a* 3j_j1jjJI 

4*^11 4-uu«=Jl ,yo j ' Association for Computing Machinery 



Y*1 
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. « dju3ll oUiSI t&Saii 4«UUI jjfadl jlbl 

hojaogeaeity lcr JUi!l j conformity U.ttl ^u U JLLL11 ^ Ua 

oljJbJ a^sU j» tf il] < D LLU jjLJl ^LsiJI ^l^J! ^ jjl^ij 

J=ul jjil fJa& . 4 i-ji,j ^^1\ ».13.j« ilLI^, ij^iii ^JUiLill 

J IS Ui!_»ia. i-a^aiO, y < Ljjjl j L4 Aojja, CiULS tiu^Jj 

■J ow^yi-o' OL^VUL; J^u f ,jj] ^ j) : jjl^lj ^ 
"^ **■>- ^ ^ ->' r* <^ O. *l>- UJI <^l 4aJI 
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^ c ^ JS ^_ij t o «1 5 JiSJl ^a ^ 

Oj-H r*^ 1 * "H^ 1 ^^ V^y ^l- 5 ^ V i, J-?' J* 51 <^ ^ ^ 

^ .jjl »^l CitJj < jJL_*J1 tf^i— , i> ^-A' v^ 1 J 

"^jl_*m ^ l.n Uul . i\JS\ Cft*^ 1 *" '>-£>.#' tfje— O 

tSj-iV ojUll <AU • JiU j^ i> fclaflV j>'j OJj-^ 1 
.IjSjJ Aole. c^iL-S U, ,,^11 »L=> _p£l l-^a- W^i t V^ j 5 ^' 

ji\\ i_ui\ — -Si I o-9*-A: o-ma^ oj^^ 1 oV'j^b • SJ ^^ 

j\ ^ ^AL-Ju JLiJI jj-Jbj ' ^ L 1 ^ o-WI V5t iJ 

JjL-u.ll v-i— 4 f 5 4 *■** p*J «J^ a " "ji-*^* jjW=>iA 0^ c^ 1 

Ml j^uiLUl (^J 3L.JL, 4Jaui£ A_.laj.J1 ijSiliJI jlj<i— «t ^LulS^l ^b. 

c\jsuJ^\^ (^Slj— Jl o^-iJI S^UJLi g-^^c 3?' — u ' (^ij^* u^ • V^' 
Ijj A*i . A^Jke i-uJ2>.i u ^^Ji (^1 ,>» «^ f*-> -5-^ "^ ' cA~*M 

__5 ijll ^1 1<h«, jSSl Aj— iL-tfJIj jjiJi JjJ 'Uj-i oji-'lAjJ' 

J1 l4i, iUJiidl 01,1^1 ^Vj < <.>U1 J\ h^ pragmatism 

. [H]« ijJiaJI JLifljjJI ^jJbUii 
,j] IjjiS f^ V i ^-o^liJI JoaJl 4-J tjlaJ O 1 O^rf (^-^ -A T LS^ 

ajjII jUJil ^11 J— i js ^ft-JI j <ij*JJ i-.U'Vl **e J ' o^ ^>» 
4 4i« J 'j£l . ^m J U*al o 1 ^ l -« J'^ 1 ^: Iib ■ !kJ, ^^-^ , Cx 

J2j £ <^-jyj <±~*dl> Aj-ojL-ai. jSSl Jl—ill elh Jki-Ji c5>-VI 



c^-' 
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Ojiia^>il 4-1- lUL Ua. 4.i«.^a 4iJ 4jnjiVi.il iaiLiLJl 4iiJI &\ 

* ■- ■*■ ) 4jjLjJVI cAjLUI /ytJj i- i L » ,J 4jjl_c jJI (-ojjj (j4-o ♦ ££xjjsui\ 

4aljjajj)llj) 4j£jlil |»_Ju ,_jillj ( (*^-Jjil ^-A?^.^ (jjljJt (Jl-J?- (_yll 

uajjl /iujLiLuI (jijJ 4j^ajlj]| 4 a-U .^\1 ij . 4j ij^Jl a 4j jj^JuLXi 4 
( I j* ^ u - i?sa II ( _ tf lfi QUiJJI Ji £y» fi^J^i l [<(["■« I 4jL)£J 4jM.^ll 

Ja rLh CjLij)v,.ni1 »ie> i^iLS lj| 4ji ,-lc . L«_, Lj^Jajjj 43^Lc V 

Jj-iaJllL j i ,»1«-11j Sjjj-Sjlj 4JLJI <Sjjj iTi.-ijI l^jU £ jjJI j^iiiajj.1 

. t ij ,.. i i jiaJJ oljjUl ^ja.^j 

. SJlill SjjjUL 4jJil ij^jJa—ii ^, * JaJl «£Lli jjlflAulj i-i^^aJ 

v , e. 4 , -■j«- «UjJ2 <ijji^j ^h-vj ( «4jliij) i_»lLa.j1 O* _c^' J^-Ai " 

cLa-LJi ijuLU Oi-jiUI ,3^1 3 z*^-^ "^^ ^ «> '^LiLJI <^l 

fj ,y ■'■' -IjH SJ^j' £-».? ' 1-iSlj . . ♦ <jj.laJ1 4_k*LJ1 ji 4_jl3lll 
j ,{"iCj «-,j t ( ^ h ft VI I _£* jofiil j (»fl^»i £oJ * 4j h«li l j^Jiljlfl-. 
^U i 4\^»l_ill olfjLall ^LaJj (ill "" ■ *J ^LaJl ^Ij^JI oljl^ 
(( >vj 4JjL»J Ua lljU* « ^JiilJI JtjJI jl^-Si.1 <>» T .«. jUr i*j_o. IjXIo. 

jj aj t ij<g Jjj «JI (( 4js>lj^ij tijj^JI )) Jik.ll .adj.Al.^'ii iflljj 

JjLaJiil 4&L&4 4joj (44-.^ ,j US je fl" i ; l "i^ ij ^ j>l .. Aftj |«4^l . (^ijSj^VJ 
^, jjSI CjIjjj-uxiJIj CiULb-iVlj <• yAtjiJI (jnJa'iU XJi^l ^ jj£f 
j^ 4j:LLU 4X-JL; *^ Ja>jy V ^ , SjUJI <a_il^| C.Vj>il1 

Y^ _ J*>Jl 
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J—asJI 4 kk ^ pjai _>iUJl (jiijiJI lie. £~i^j . <« «^>JI 

^p-i ^LjjkH oUI^Vli < cAajkll J jJSH o^j^ V ,.i ■ .^;! 
Oj^j-y il&^^y o' * ^f^jl ^ (j* "Sh^I • v-A.1 vjiJI j jjl_jll 

(•f** Oi-P^ ^ > '^'>" ' & <^.*"i j>*J I CjLjjUI ^ <i,jj tjuJik lu^I 

: SjioVl Jjl^i *-ii J4 J ,jaJ 4 UUj 0*'jJI Oj^I J . J^lilL <uLc 
I *J-ijJ ^^ *Lw3l Jjia. gn, t-ols. ^t Lis. iJUJl ^jLjL ^ ■-<•«■ "i 



Y\ 
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(i)£UL3|>U 

1 M i£Ui Oi-^j*di 



L ~ % % '} — ^jwjIjju^I p&Uallj %i'jii'^ J * i ^ £?&£* Ji*^S J**]W $ 

(JjjlLUll Jjj IJU ^ < ^-iUJI eVjjb UJLm I_*iIg <i1 JaiJLi UjSj 
ilsj— jj CjIjoAj Jjj.'i-sl Jja^ 5Jj_jUI SjAftil CjLoLoII oito Jil. jj J 1 : 

y 1-1.1— u *_>fiJI O* £ji (^1 ,«i o' J^Ji ^ ^ £*' Jp' . "*-;La>l <;1 rofe^ 

E jll j» < jlj-JI ySLLJl C L=JJ1 Ij* Jl. c Ui, o 1 ce^S-ill ,*Ltf 
OJ — ^W^'j • Ji — =^ • i e JI -J W ,5 » JjjaJl jj-a! .Ujl-i^'ill q\j (_^AJI 

t_***' — "-* CH ' <-5aa11 jjl, ^ ^Lt 5^1 ic^^l »jjb 

I LjjjIj S-j^V oLVjll o, y-^jJl yjijllil ijjj Ujj 2iUt 
Li^l ^a^j ^j^ j^ V J3 ^^.UJl JjaJI J i i^l J^ | _ f= , J t 

<<£*.VI iUj^Jl oUJL i^jUi <JMi ^'^h i i^LUI ^_,s=J| ^ 
1 ^liJl ^jall I^Uj uJlii ^ jJS! i^i, UUI .»L y L 
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4___Lji-3 «LijJijS _jAi3 ftjjb i}iai <■ Cj_jjs-JI ^ (jLiL-il O^l- 11 ^* 

1 JUL*, l£ <X j^\ \ JJ JLm, o-U >ijll olj J , ( jLiJI 
^UojjI^VI o'J — "> o'j ' *i^ i£' J^*; ^ *^ (^11 JajJU 4,j.. .lij^l 

Ij J-J J j^o all ) 4_J_k]l 4-m.:U1 UftA^Li, Ja.1 ^ 5 .U II ^Ijjja 

l£j£<1 ij t£j-£ ** ^—=> (>> J^ U»i«j (_jb£l) IJlO> _$iJ>j 5- ;*-" ■ 

£ 4"i,,..i i .ij^ 4- ii .. . i jl /.n~> .m i—i\ h*s »j^_q |_j l.lfl> JS *l~k , ( w^jill 
4j;UaJJ (( i_i_jLJVI ,j^j^. u-"^' ±J-i -VSakVI jl-Xual » jl 4ji j^la-; 
J__taJI j AjSjj^VI L-JJ), .iKII ijlli^aJ Jli^j ^1 jj ^ ( 4j^jlJI 

CsLijJajil OJJb (_Jlo ^ j ti'Ctv i L-jj ■ .il *i ijij '^ a .qj (J'jJ V ^La l.il 

liilAa.^/! O^jl US ( l'jjn ^ ioJVI . t-JLa. .»4_Lc. £«_uj Vj ^jjJ,U» 
^JJj ,^1 (^fc U.la.j i^jro'VI i^-llSVl <eUaJI d-,.J «Gl t 4JLJI 
J j ». 4-Cj -JU.I 4J1„i'V1 lilhi . "LlcLl ■"■! jU^ OaJjj 4ji*il]l (j-Jja. 

lj^ (4; w^ g. jjJL, fLj idl^S t> tia. OiJ jUi OiW o^ U1 

o^ijiiiJl '(^--i ^Li«> UAX ^i— j o^ ^^ — ojSSjII Ji~« ~ 
Ji -u*LwJ» jlj-Vl <2j^ 5 ^^ J O^J 1 -^ O^LjLJ 1 C&^Ji* 11 

_ iLuLLJI oUiill 5JIS-. Oi—^ ^"^-^ ^ J >?- l ^ 1 

kU^i^ 4^,1^, 4^1 ^Uii Lplj 1j!jS oii3! ,^l;U cP • f 1 Lrt tS T 
UWi oLiy V t3.' ■■"■"' Ji 211 ^ '■»* Ck ^-^ iJ^J ' ^1 Lff t5 T £r» 

YNY 
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*:l o^i" c^ ' *^s. LjilL< > ^-^ 4s i ^-e^"' ^— t - j 3 i ' ^ 
jjT....yi oVT ^Uiii o-jA?-^' ,^.^-iiUi <±* <j^» t5^l i>J^ Jj^; 

,VJ » ,^1* tj a. jLte Jj CtSjJI OJ^-* 1 ' »A*LsJI <j*j*-o l£_H^I 

. Oj_jk»J i".i...m1 ,j£l « ejolio (_y» ' [»«-! . ,««-; 0*-=^ fi j - a^ l 

Ijjj O^^iJ • *2^* ^^ (J'*]' *Uacl £)j~aja^k ^jjIjLiJ! £)\ 

^Jb 5,1... -sill Cl jV >>ll ^l£ jd\ i±i^J\ ^ 5^cl2 jjic <j^j*Ji 

^ >T Uioil VI ^ <ll <>> lift |*£j ItaJ gas V o^ ' W^lj 

i^j^VI ,^1 43LJ U J£ O 1 • *A*W ^LUSiJI ^^V c&»JUJ! 

•:-^ ^iiki «Ul*l*ll tiijajJI .l£i (*i_9 . (jjjlJL Cj=wj1 1^-lT *J^1jJI 

«U-ij O^L^a Jjj-J JojI j^I tfKi, jo^Ua Jja, < JI^Vl J-Ail <j ^t£ 

(JjjJl ^j, >""l l *illj t LU ~X& <lLli>. <4^L1 l^Jllj . lillj ,3 ^-«^i 

I IjJtL ,jaJj . <jILLJI A-i^jjJI CjLSlioVlj & ja-llj »jlj!iU Jj^VI 

1;. a Ijjb Jljj Vj racism «Lj5jjJI JMi. ^ 2'UlA. 4_o.a=>. JjuaJL 

IjjSLSjl JUJ 4 ^JiJI »jlji— ll Cj1ji~J J . ^MiUJI }(£ ,J toljUL-O, 

1 n ^"lo (J 4_uLiuJlj Aj.ij < n II ^jiaJI <i« . * tj^ \j- lrt> J 0*^JJ IjjSIS 

^jl f-il-U U )) I iljL2 4jj5jiull -o^jLsU^. (jic QiuSjp^VI rtJj ^ (ji^i^jjj 

. U_jJ OiMgLa-ll tjic -IjJ Ij— iT ,jl 1 UjI — aji. ^io if I. -nil j^jji (i^j^ij 

UOjJlj ^ SI JS. I jl i j-jll -LiiijJ jflUJaJI (>, -ijjll («J ^jSj <_ij--a_j 



Y\r 
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i lJ .All ^LLJl U^ ^Jl S^toii <iu,V=J» ♦ oWi ^s*. 

U'.l ^j dli C l^^ 4.1 O^ <^La. « J-Ail » JjLl ,jie LjJ-^ 

Jj. -^ oUl — =^*,1 Jjiil .il.i-a-.Vl <j <=■_*« Lji-A> j^ (jiLUI 

i Ujja JtJil ^b ^ i^ollLj ) A^lill 40~.j.l<, C^lji-o Jili. <J£ll 

jjc* u lo J^, yiji ^> *Lu i^^ 1 ^J**' J.^ oU ^ 
iL .» jl JLjLill oLi^Vl JU j*s« V c L^li o' j» < er^'3 

» i—lj^ll' ^.j VI < 3, ?i! r,» Ju-xol a=Jj Ji>» ^a.ji w^W 1 ' JJ^ 1 
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<U_^ L, £jL~. 1 t-uSjdl li» • ( UJ~J1j J^J'j ^^lj «-ASj*l 
vi „ first rate J/J! JW1 ^^ ^1 i^JdU < jiliaJt 

yb ei* ^ . ^Ull Jiall !> 4— J-^ <to o£«i ^ ^Ui ■**.£ 

U« ^vLi V oUU£ j-jJi: jLsOU •jei-- V_se f 5 ^ ' ;i:5 i J5iJ, 
j, .Jail J~iit ^ Vlj Sjlik, ^U^^ q-L^ « g^-. ^ ^ 

^1 fS ijj £ till aJjaJl J-iil OJ^ 1 Cj£ |««if53— " (,>JI CjLb^UJI 

Jj eJLI c^b-aU.j JjVl J-i^-ll cA/^La. ^jl-a oft-: <-^L*i1 ijjl^ill 

Ja.f Ow ' OA^y "^—"i US t (( ^jLajgVI jo^=^ " J^i^-i 

, sy&Ql, <L1LJI •-<—_• C A gl, lvi „. i a 4 s_,La. (J . An V (Jj j ,. «-i ^]| 

,^^i dl lij £ QjL..!^ ia-eUJI oj« l£«' — c dj' V^ 3 — 5i 1-i-S &j 

J jj. ci nil *L-ic1 J — ijj 4 JjS.jk 4-e-jl.a. tj! f JLill J.'i ■ ■■ jrjic . j^jS. 

j,j__=JJ jjU Vj i ijj^il jrjl^>- j^l^j-iil' J u*-*^ fj=^ (jJI Lu-ill 

^j-J <L_j1jJ ^ OijT^VI fS^^L^ J^=" ^ n . nVil l J « ..S],1 VI (^j-iojljjl 
Jj — ki 1-iJijJ ^1 (_jO-oj JJ^i (^J-& jJjSjikjj J7_pjJ1 g-g . £j=>^iJI 

cjL^-ijil ^ jju_aJI ( f±jA\ _ ! La.1 <^j«JI J dJiS UjSj 1 
,^1X0 ^! . ( iiju^l <jilja.VI «i» j ^U J£ o< «-«ij^JI (&»-<, oj.An, 

,j <jjlj j^jI Oft*' -0 O'' j <J * ■ - ■ '' j ' ilft^jr'j' l ~ 1 'j J-" 1 ^-" Jj. ffr^" Uj 

O — * (O^* J-^\S — l ^" l >Jl (J jLgiL-jl jj* j t JiaJI LjjjUoj^ ^Hj' 
^, 1 J Ly—ijl.1 ,Js. J_o^; Jl J^Ail ,jaJ )) j^Jl JljL ^Si, 

YN3 
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j j^ftikli ^1 ,js. i IZ&jJli A., n \W\ ol..,. . l i .,. J lj iiiiill i-.l-.lj-.-vVI 
C{ 4iiaJ « V^_j )) 3_^»li. <il£, '.■ ■■•<; lg;->l..^S < 4jL,1jjj1 «U ■>] ° '■<; 

J^sj V t-iik^a -^j^S <— i— ijll Ji.U ^ijji^ J^' c» '^"-Ue iS-ill j*Vl 

t-j j . <-»'i" i £ <Ui_^aj o1.}l£ cAj-al-t.il «LcLwaJl ^AaJL—ij . jl .fi"~>Li 

«Li jjJI> J^aj <_i_j_^j «Lojl__sJI [Jjj'v "V* I CliLj' -s'l gl jjl ujaljoil /jit slii 

\ (j . . .nil . Un"^; ; i^jL.l>.iJ1I £$ i c- jj^ijlL «U «uMc Vj ->4-« j^ 

CjLcLsJI (j L-jj)..iV-nU *_jic (_jic «_jlij.1jj1 jjl J lift (^ic ^jjjjj 

VS 1j « S jL;^ U ^LJ1 ^jLLill t5> f Vl jU-jVI JS oiK jl yja. 

j l A-.l l . jj* V 1 "•• -V oU-qI^JI J <_l_J— jLsJI jqjlc |>s Jn-Vil 4,^ll,.VlU 

^^iJs .1.1* t£>—< ■*=*• j; V «*-lV-i * o-^^J-^^^' ^J-* Lf^ 1 Jj-o^l •*■-; 

^Jfc ^j^jViU 4,t\Vi\\ A«J UIljA » ^J 1-IjjJ ££a.j=kjl,l ££_Jj1a11 ,>, 

1j. a? -. S>^ ^\jsl^ '^h^\ Vp* 11 C-9^ ^l^^ oi 

3 ^^1 Sjljj i»3 4 ^LL-JI (ii^l feSi Jii\ uiUj ^jlilL; 

^ -3 JU lal l> Wi^ Hr^! ■^h Ji ' *J^ U J l ^- ui ^ 'j'jJ 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



^ i±± olji- «>- o 1 o^ tf^ 1 ^Vl < j^lj^ j <-j^l 5 j'jj 

. ^U 2 ^;U OJ £; l^U Sj-^JVI »i* ^b ^j ♦ jU^VI 
. <SJ SuU JJj>— c 3 C J*^« (J—* ' — ^ ' — a ' ia, -3 ^ "^ 

. ( LjJ c-j^ill J ^j« jaJ ,jl* J=^ ,J <K^lo (jAj ) jSSfj jiSl 

oljj oi^jji ^L .-■ i jii <Lj sabbatical ) oUu-JI ^.isJ j 

^j iaJLo l$ic (jict Cilj^al/vll eift l ^)SJ . 4JjaI' 4 , .i^iffij ^j-cLlL—aVI 

. <j Uail jl 4.J. .i^(j II ^jjl^il ,j jj-jjlj C CjL)_ji«m |<i_jie <* — ^ 

« lift 4JI t^u ^q & jnj .A< (JJbj ( ^ ii,„ .ill ^%& (JU—j LaOx£ a 

3 — At j^— u V ^Unlls . <jUVI <i_^, Tia. ji-JI ,> <»' ? <-iU4l 
C» |«4 j ^>j <-«>-< « t^jiLilJI j <J4. ^ >IH *t\ ,.,y\\ ojut, Ji, ^ X-i. , u 

OSJ . UH^^I^JI 0<) JaAa. Jaa. jU^V ,.jiUI JLJ1 ^^l^ll ^|jul 

j — 3 jj j^l ^jjj 5ju,LJI ^Lkl ^1 . Ji^] a^U. J IJ.jJ 1^, J]^ 

j . <;! Alt urtljll ^^Ift <iJij t ^U ^ ^t, ^.jaJI J* 

fjk- S^jAj ^ c ^ikAj (^jJI ^41 j ^-.jlj JUJI J J2I « ( ] j^J 
*J?*3J— S J^ Jil . ^jj ja lie, 0J 1, J .x^jij ^ ^^^^ 

*-*>» t> v 5:kLi *- j^ V^ jii « ^uk^vi ,iiiiv ji. j^ j 
Y^v 
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(jjil — sill g. — Sjii ^ o_j+j W u-i^P <J^ jl*^ *^'j *^*i O^- 1 

«Ujj-iU j^JiaJl j^-^" B ■ Jj^d Oi" 1 - a '-P' -^"i ""H 3 ^ * Sjjjlillj *JjV' 
J> j^U . . iolibi »_ji-^d Ljiii. j P-JJ V <LuLAJi -Lajlillj *LJ A" 1 

c <i^Li "L*_jS JS-Jij <Ul ^ <. j^U 3=>J ^Ic £Lk£i] ~>j.il.' iijiaJ! 



YNA 
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(IK 






*v ^,j. Ajijbu o u * 4-—^ cMA- ^-^L; • ^ (0 JLaJ ' J c£- - -i^ 
^Uia.^1 jjJ^lII J -Uk~i <~ij^ Jj-a-j ^> ' -U>Vil J lift t?jl— « U 
!^j«,1j ojill L_x-ill (jJ— tfl /-V> LIU »L=^ (£-ill '^l i*» 

^Jjjj^i _jjjJS jjlS ^jl . IJA lijJJ L^ia. 4j— jjiJI Jl=L tj fLa> ji.T ^jj-S- 
. i£j>< j I jL.TnJl Oj£* ft jj«-a«j ( _j-i fl LiiJl iJ^Jl £■ 3j^< ^JjLi* J~ojoj- 
t «LuJiil ^o *JjiJ- -V.«Ja2 »^Vj ■ij^-o U-yJ p Jj^' '"** ->-rt« t O' 
,j_j £ jJLiUI r Q-iiU (j jjilajj uijxi 4-i^3*i.ll OJA ,jl j^q jSlaJI ^£1 

. duaSI JL^VL. 4^11 JLl^VI Uj i-u».j5 VI u «j.UJI ^h, 

j — -.Uij ^jJV joL-ijjj— i^jdl ( ^U £_, Ljjia. ^1 Lis. oKji ^j-Jl 

r^'-Pj • oLSi-aJl ^gjZo (J»Ju US LjaLol^—ul Cifl^S S ft jjji\| lift- 
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^jSM AzAl ^ ^-LaU aja.jJI U^J| y> J&\\ j^, ^IaiVI ' ^ 

. «UL> l^U^,V ^jA^I ^Ul yiljiJJ 

iL ^> *j_j — aJI <ii ^ i J^Sj^I ijjj gju iij.J.1 J «G| ^njLSitl 

j— bill J UU 1iJ _ U^j l^ji^ _ ^VU . <i^.j[\ l t y.- 

•jusaJI S^jill gJu ^1 Jl^i J tu- jiSVI ,** o^y O 1 ^ ^ 
jJaliXI J . U*l_,j V^jl p< -tai l 0>?-j* Oi-P- T f 5 O^ ' f*^ 
, jj^jiJIj oL o-t'in o^itLiil -mVl '.';7" •" <-kS ^-*^fi* <_ij_i iJloJI 

» IojI t^ta <!**» <i' jJ-m iS-ill joVI « ^>...ix-j Jj 



YY- 
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jofcaLJtJI ?j—J*}\ 



f~~ -V! 
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. ^ ^ 4^1 o& J* ^M M** 1 J* :L ^ J1 s1 ^ ^ 

^_ lift ^Ub U J* o* -A^ 1 iA» ' ^ * Li -^ 1 ^ <^ ■^ 

tx^ili, 4VJH..I ^ill glU.1 OJ^i O' Cf-ijll V>« LT 1 ^ * "j- 1 ^' OJ^J 

J jiljU ^ . J-^l Jjl- l> i5>VI ^ **.j»ll <jjjll S^U4 

♦ (£ ojSjjlaJI j -"-^U *iili ^Ijj—iJ OJ^ill 4-L^aLiJlj 4. nftM I *J j ) . . r; Ji^JJ 
' fit* U c i_S""' J*-il *-™ — -^ Oj^J^^i 0!™-™r S-'J — ilaJI *L»lc. ^j| 

jl<Ji»Jjl Jj4 4, jl l, 11 l LUlLl jp . ,.., ! , »U lA..*jt Oj^" *-°J~ Jl 4ll*\jo Ol u-VXiJ 

• l_c-^ ^S^* la-LswJ 
3 ajj-i O^— J C "Ali^.1 ' oVUia.1 CiilS Jlj < ^jljjl o* L^jrr«VI 

*j^Laj ^jjbiil I,; ..i«'i IjjA-il ^tjiill <LSL_ajJl o-iji Jii. J^U^yi 

Sjjjji Cjl_j-«al i"iBf "i f j-eiJl (jlc il^.j l'n>..Aj L,Jluu . ^»j~i Jli3a.V 
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^ilj 4 ^1 fcjl ^\ — » Ua^j . ( L5« (^LSa, jj, ^ .-.K *.\ » 

Cjlj 4 igUjoill UjaJl 1 ^j^iiw, JLa_i ^ lili. ii^ <j_iU. .-.!_. -S 

<±*-W cj* L, dju £i*aJl 1 ^ ^ JL eUj ) JU;,„V1 ^ p^]» 

ljl\ J* *J^» 0-9^-° ^Uyu^ai jJSj L, LuUaj__p CuK Jli^IS aill ua 

,j — c j I jjtdL; 3.S.i««-H f^j^l— *» o^ 0^ ' ^'iTf "".^s. c^l£ ^1 

<^a.lj>i (j ,___£j.1JJ_jj j^^JijSli ^^a i j .. rtf>1 1 j< n> „. i ~k i>cj t J-laJI -tfril n3..-ii 

* 4 *\ . .AS 4. i . * '**■' ~*l, 1g 

_j$J C J.r.. ..U ,«1 ij—il J 4-,j£ii1 f^uli* O^^ 1 ^'j ^ L iJ= "^Jjf 

4 1 ■ Ail uiLLc ,^5 jlL, 

^ a ■•_; CjI jjL ^jJL-ai.1 _j*j f ^jJs\\j L^^' 0^*-}^' - i::> -' 

jj-i^LaJV Jj^JI p J^Uj <kia4.l i_lU|j«JI Ouv. < IjI£jjjjS j^LL^ijp 

J^ i^LLJI ^ii . crazy <&h~ ^ ^* ■ li > : ?-^' ^ • i ^^' 
^^js V ^1 ) l~l~. Uxlkw*. J^ oV kichigsi csUj. ■■"'.■%• ij£ 

4J.1 VI . « p^j^l 13* «t"~«. C U ^^^ ^ L ^ JJ1 °^ Lj31 ^ SjbV ' 

YYt 
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_j*j < ^LaJI JjaJi J«-il -U-L-.1 t> 03^^' ■=*?* ^-^j' U-^ 

^LJijVI .kaJI lift . o^^'-J <-mLLH o>^ ' i-J^e o' V^; ^ 

. « ejSIfcl U li» ♦ ji& JA *J O^J ' «Uj-^j tjJ=> 

»_ij3l ^-^J ^-*iJ* ' Lf" 3 -? LS^ %.3J*** jj-igLaJl JfjJi O' ^*J 

j <] C ia.jU « oSl — ^ — l£> — J*-*' » C-^ ^J^ 1 "'J 1 '^ 

^ ^ — all jujlj . L5 ^-Jiil jcijll ^» o j^A' - - 1 1 i^'j j 
^L. «u _,* a. ^Hl ^-aLaoiVL. tia. oj 1 ^ V <ut VI 4 tuii UiL> 

■oAp j^j-* ' 1.J* — ■ JJ^I U *,5-j1 ^' ' n a.Mo slja. ^ C ^LlJSJI tJjSLit 
jsi U-i-i* — ftjl^-lJI »A«> Jlo Iflai C£&_c+y\ <S^ O^ *J* .A^ 

j-i( =>VI f xr-X •>«> New Deal ) « ejAAall 4 Sia-iB )) ^a ,jl£ 

<3jA»j ^jJaljS^jflJjJI t_jj — aJJ ^y,^ Till r\ iaJI oLLu (_£.ill ^j — ill 

ji f.U^.VI U U^ 0J ; -1^. _^ all j£\j v Lw5J' O 1 ^ ^l-^T 

^-j_^2k i_uS . li-a jj^VI Jj^-11 L<j-j ^U ^^1 4 sl_j_a .la* { J^c i_jISjjV1 

epater ^jl^^JI <S_^al 1_^ cj:1^ jsJ » I AjljSi, J J_jj 

<;..i'tlLi jiSl 43jjj £ <LjL^j3VIj 4_i ,U ...iJI jjaLtiLi les bourgeois 

4.— .jUll^S^aje epater les vieillards ^^^ iSj-Al l_ r uS £ U 
Vrpjill O 1 - 5 ' -^ ♦ O^^JI OJ- 3 -^'j t>^ V^l2 ,>, u Al„ V ^ij^ 

: ^W-^ cj 1 ^ 1 ^^ O 1 ^ »-ij;i=4.! jJ> oL^jall oli ^LVI dlh j 
»** V J < : S! LiSJ, **■ U^ ^ o 15 ^jJl <ilii o^ Lki U ^ V 
WslJijJ JS vj_uj . [i] « 4laJ LUjio Uj^ m 4u ^L-; .-, V 

. IgAjjb oUL. Jjl ^ ^^^ iSj^l Ij-jjj ^^ ,UaJ|j 
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,-. r :-. ^1^3 u» > l their KIPS ^l—^ 1 o^^^ J^-S 






^1 ^jj j^aJI j^L«J1 o 1 ls 1 * ♦ p^ wJ 1 C 1 ^ C&h 1 -} 1 ^ j^J.' 
tioijUl ,Jidl Jj < cUjWl a^j^M i^JUil J 1j^ Ijji ^ o u 

O-SJJPi J--^ '•S'^J "^J^ 1 '-^ Oie^ O 1 .»» Jj 1 -^ 1 • ^ T 

Virtue ^lo-Aill o* ^ f L '^ ^H 5 * "^ ' ^^^ &* "•>* o1 ^ 43 -*?' 
^ Uj . Power i>jS$&\ ^ J-^a. .lii £ .la. jil ^£> fJ W>il <%=>-j 



YY1 
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j,LVI ja.1 « noY jJ« j«-S t> ^j^ 1 pWVi -^ o 1 ^ JAl 

4 *J* J pG^i^ 3 J ' JJ^ C- 3 -^' t*^-* V^— ^ o'-^oi ' Ji-S^c-*^ 3 

^li . ^jjj^iaJlj (i^jLiJl r'tjljLi Jjja. •■JJ-' -ljLj-« -ij-c 4-ju-jIaoj <jali 
,j L-i j , i l •> I I pjl aJ Ij j . .i i ijjj Ah_i Lo^i »i.m,.i (_£JJI ( OjJjLi 

4JSJI J <jSj^,VI *-iij^l J«^ O^ >■■"«■ H 1-i "-;jLs o' ^-^ Uj 

<<'aUa«JI oj*^ 1 " W^ ljilS ^ . iJSJI i_,Lu^ brainiest C-^J 
♦ SjlpiUlj 3^UjJI cU^iKll o>-j^ c5l 

. ff Ijlla^l Li^ljj J^j3 lift » : ^L,l 
OJ^j V Ujj . ji^JJ i^jSlI cJjL; jiL, j^ <Jj UjSi; U ticJi 

Y\V 
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.iaJV AiljJl *j"^7^ ^jAij JjlaJ '•»* _£*-; 0^»i *-^ 0^ izA-».jVI J£ (j 
j^j^aJl Lj_L^sli (jj. ^j-iSaJLi tSljUsLi i IjIjSjj 'jL'-= Wi-- 11 u^-^ ^ 

j^l^jj ujj ...i\iti \ iy-jj' — a V~>s — ^ ) IjLAjjI — i A^-t ^13,. 'n ..1VL1 

£ njjlaJl <_Sj*ij jj lil . «ajljjl 4— ilj.1 ^[.. nr , ^a i ( (<> 2».jj1I 

£ 4_i.l1 ,j jo—ilii \±to i—Jj^— iL, £_JJ jVf^- • »j\£li ilLic .g__ .l_i 

^_*|l_Jl ^jjjeJ' ^o (jjLij^ jjil—j ) jl.— -1 ■ ' <! . nn s_o Lo <j — a^l tl .AS _g 

„ ^L-fl ^lj tj<1 o^; J o^ <y--M ( ^jsli — j^UI J^s 

4 ,__ L<pl.i __ J »_n> ) JljitL; u ^jUi o' V^-i ^cj- 3 J£ o' ^' 

^•jp — 1 |aLoJAVI sMjI o^ ^^!— -^ .sj— — j L^lLi joi ^,j i ( »jj3U <iiLj jj 
^ <jLJ.__V t__J £_iU J ^ s -^' „.■,*■,«" H jo, t « *U_=J1 » ,^11 Jijiitl 

^,1 1 2l__d1 4\J.i=Jl ,j] jJjj^ . ^LLjjJI ^UU.r.'jl *l__ll ~jU; 

♦ OVJJ)IL.U-» (^» IJJ6 < ft*%J L« (O-^^J ' (» J>lw 'I Ij'll's'll 4 1 I ..1-1 

Au^liJ J^ ,J cliffiianger jj>^X\ ^> ^^Ji o'^ ^ ' Ulj^^U' 
1j a. 31Ai, ^^ <JuS J oljaUl jSjXij . 1 j3 -a. Uaa3 4Jj^ ^1 

TYA 
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. j^iil ^ic ^.UiaL d_a^ V *L-2l J "Ult J-^. J 4-i* > . l « . ^ > 

-jSLol «Ljj isj; <UT 4j,jJI sift i-.-».j"«l £ l5_>^ *L^~^ Cfr; ♦ l*lj~» 

6.1A 4 i . * j *(C-^ u£l f^ O^i i*^ ^-"Jj TP^iJSJt' *■ ■ - "* Lailc • S-* jj ■ ■ ■ ' it " 
{j , 5j 4 j«fflJI pXi r-ij<4 <-A-aj J jJil 4_5t VI « Jilt Tj^>. 4-fifl 

«J «$ code breaking lji.j&\ ^ ^ p-A*. JA.J5 jj^ 

j.-Iii.l yJ! nJjjj ip lyiAJ ' AjjL— 111 AjJIIaJI t_ij_.aJ! JiL^a. . j » •■■\-i- \ t 

-■laJj , L-iij . . i l % ll *Lli J (_j*j11= t*^°i>J JL *^- _»*j ' Pilot ACE 

i^-i t_JL £ ^=>-ll Ji— j J f>^SjJJ *^kJI pace p jidJ <ja.Lujl 

' HIV fiL? J 4 .IU ..-J) "Ll-J! ttjjb 4.-s_in OilSj 4 97Jji„j£ J l m l A? j 
« 4_^jJ| <J^| £^L_ad1 » ^ v; ^jJI ji^L^ 4l,' |A Jj^ ^^ 

.t - ^M' *« g^ 1 -^ » l*^' Jj^l Ca^ c Intelligent Machinejy 
laJL-, 43^ »i* jlli! ^ jz)) js . « LSi Kji^ j^fcil <J5l 
. JlS-iVI cn jS^i ^L ty^ UJ* ^^ V I!* ^ <4JU-J| (uH 3 

Jj-79^ 51-** O^ '^ \\»A tf*. Hi* f} i ]UV ^ cffJJl tf f 

,^u ji gLjjjs ^i no. ,,u j^ . ( e> ji ^ jj^u^ 

4__ulL^I ^ j 4 S^^ <JT ^^^i ^1* Jixjil ^uaw C jl^ii, 

.Computing Machinery ,« .1^ ^^^.j, ^, fr ^ u „ ^.^ 

. Uu^ulj UUial cuV and Intelligence 
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Turing's Test« ^jj^i o^^ 1 » |*~^ ^-o^ £?-=' *-> £>>.? * J 21 * 3 
( aJ^I jl ) ^^ ill ^ — c 1ol=lj Jj oi, l-ij-^.- j q^ ijji\j 

«(^j3ll— v^-^U cAlLJ) JUoV Sjijli ^Li^LJI ^ ^ teletype 
'J — P-W ; 4'>=^--4.l ji uj %i ,, i ^ ^j^ jj |j] <ui ^Jjjjjj rj^j 

<^-° J- 1 '- 3 E'^J-: J.^ £-J-^ <iji1 Ja-j U-Li r£j C ( « ^-...^ ...^H 
Ct^ 8 " "'^ — -^J!^ O^! (^ O^J — J^' p-^JJJ 3 O^ ^J 

jjjuJl 1^-jisLl titp. c Radio Club « pLJi' <5^U » .••,■,... 4_e „.-w 
l --*j^J ' CjLm.L=JI J _ .illi jaj LI jilt j&! ^3 c Vjl ft-il^s, 

A jK'l j £ (j-iia— jjIj i ( j-j < \j ■ ,il . .1 I j *■ I "■ ^ t OjjJjAjIj ■ ". . . •'1^ 1 a 

^^J^Jj^'j J^^- -*l' J =>" go' J J (j ^ T J ^- t ^U jA»J £ij^-> f- 123 

till! IjjjSli (_5_jL^u!i puLil ;uli ' tt Li,alLi <4>iL^ll LjjLjJji 4-c_j^i_5 Ciil^j 

^U5l ( f*.J&\ — *ij-J> ^1>-ill di yLJ cryptanalysis ^j^I 
SiWa «> <^j 5j^ LA.1 e^i 0^ ^ ^' • V^ : SA LJI ^j^» 

5j,jljll CiL.l^=JI g-^L-i jp^ jJlp p^ijS oj^j^VI «u<.>^ *m O 1 ^ 
^j^-^i ^all £ ( £ — a o^ l — ^ tf-* 1 :i — ^^> ) tA^^ 1 -X* 
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ji^j . l^ji Jal *Jt~J.1 ,-■■»,. rt 1 nVY r L* JjI^j ^il ^l* 
Science Research Council « t _^,J aJI ci^l ^,l_j — jj » o^ j^j — ** 

lift l_J-£ , jfljiiljl Jj^ljJ 4A,_jiaJl IIjVISjJI JjL-1 Cjjj-C -12 ( jSj jJ jl 

<Uij i j.^,. fi (JojjJaj (jjlj-^ljj JJ&J ' Uf^-^V U"** , *i? > .C^' JiJ^"' 
,jjJ 4 .. •■»_;•> _£-~JI v_d*' J) ♦ (<jI'iIt-«-'VI *1^a1I (j-jkiJA _£ — aJI (( ( «jJs )) 
_jsj (J 3 a J 'j a -« J"- * y> J " - * H O' ' ^'Lfl'J Vj U$j V jtfJi; ^1 

bordering on charlatanism J.-s.jJJ ^Lu, 3 <j^-> J-Aif ij ^-* 'oj^ 

Lc_ji^<i jjLS «Ulj .Xj V jjjJu-iJl (Jl p-jL~Jlj UjLLijjj ,JJ ^jSkLjjl ^ jjjS 
,cijj-i< -\llj_p (fllA^I jJE> Lclijil LAjjilj i |*laJl -JJ.1=S. ,j-& £7J=^ <tj|j.Sj 
L ( lSjuja^jIj tt i.j->1 (_£.AJl — jcJii-io (J'jj JJ) • 4jj^il <-i_^LjJl ,j.o t n i —» 

(Jljj V > ii(j a oLj^vJI .ijja <J-£ *LS-iJl Cj/jL^^oJ j*>ji i3^ a -' '-I s '"'- 

Jjt'ijV J J J^-^ A.^nlj's I n-v >*M-s U) • UUjJ > ,ijln 3.O1JI ljJ- c 6 jo' J^i 
Lul bjj-» (j ** J.. .iIj ijikj «Uj».a (JiJ-i lyfcl.ik .<-»VI jilSjJI ^1 _xtt> 

[ftjLaJl CllLuqjq jjl «^LijJ '. C .lrSft'i -qJ ♦ { l^ul LjJl jJ-*-ul (JJ 4_l*_uLLlLl a ) 
Jj-fliiV ,j1 1 * % ■ 1 ~s £ ^1 i. fill ftjjJTiLi jjLlij C «— _ul j (JjLLii ij-Lc- *j-UjAjI (J 
• oIjj_jj_jjJI Jia. J °jSall Cjj^j.11 Jj.3. Ojj^k «l_Jj ^jjS Jj v j£j J 
CjLjJ ill] I ,J ,jE 5 Ij lj.Jp *- ; in l' i ^1 lii^ijj tViljj ^g-J_3_jJ1 ^1 l A n~>,j 

i—i'i, Uxji ,jis; J^v J;! j^ oLa <; V^^y ^^^i ti <3*Ljjji 

(Jj^-jj 1 ^ fj^c. JjJ . < <) |]'V"ia AjSj <jj.li.rt II Ijjtij-vijil JuJi <L,V «* ■ ■ ■■'II 1 

JjUoil ji^Vl 1a»j — PjmA.1I Jilll tj <i,lS 4jr1U-....1 AjI ^ j^JI 
^Uwi-L-?) 4a^ cu&\ ^.ill diJj'V <;L-»=.JI Lyktl <;1 VI __ UVV 

• C\3 r j Jl 

,ji\\ i ,_j-ajji> d^jjL, ^IS c lj_pUi o^-iJI oj^iiJ-jl (_jia.li ot^ i> 
Jj,i,L (jXlik^-VI cKjil (jLe Ji-^JIj SjaJllV 4S14I J *bsJl 1^1^ 

4 tiTji.1 ilUi, j^ic ^_, ^.^ t VI . CJ_,_jliJI dlb Q^'i (ji„ _,Ju> 

C_JI t^iiJJ _jjl KijJI <_J' "J' (oJ^I >» J* t(|« .A_3 USj _ i±u.-a. 

^Lki^il J_Oi . <JI i-jibij j^T ^K, ^1 Mj <__ij j^j ji] , [y]( ( _j__; 
iX 1 ^ J 1 ' Ce>Vl ah^^ 1 Cj^ l JI i> -^J-JI Ji. <!i. < u-^ 
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^,■■"1.1 ..i^JxA iL, ■*&>-*) . yi . ^T * (•' jysllk-aVl clSidl ^j-1=m J tial.i-i. 



xrv 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



ijii^i &\i& cats' tub 



SjLiaJ l?in i JLa-j fj_3-l 'fl < iiiil JtfiJ (Jj «Lij_jJai jj-oI '**' r ■"* } J J J ' *J 

mass media iJc&ll U j jJI j i^^ill «_a=v_*JI j*j £ (_*■« ■>» p ■'■ 1 -w i 

dlji-JLo lj^jo ljII 4^-Ji U->i* VL«~4 Oj^i O^ C£*J J^ J>*J • ^ ^-5-e 

. ( o^lUJl 4-jj-SL IjJjiSl CfcHLAJI oi f^j ) 

!■»! iWV) t> « 4-iiI ^4y= y-j o.LW| J J^! t <11 c> 

•<i • oM S:! IjA$« J-i ( c4f-a^VI J u-jW JUL) *b1 ii 

?j3j^ fliA -^ oriW' >^ g 1 ^ plj . iUjj'VI VjJ^jl Cj^j! 
^1 i-A*-M J£ J Jl a.Uil x^ljJi ^^ ji JJ* ^ 

,j jjjaj ^^ ^mi ^^1^1 j^, ^ # ^QxjjJL Ui,t ai_.u 



ol a (5JJ.1 j^iijjjj ^VT (t~-*A-> (jh)— JJ (jJ^ ^*a-o *jSi £ 1^A» rtL* 1 



YYT 
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*Ui». Oj^ ^J-^ 2 ^*J i** 33 O^ W^ 'r 1 ^ 3 LT^'j ' *Vj-a AsJ 4.-.j^JI 
Cj1a\jjI ^^ia. j eAjll J*a-<jAl ^>J 0^ <_^' Cj1_jl~i (j-i^is. »a1 Lu — i 

. '<s \\ , rr\ \ £-<, '*<LjLjj\.\ "UUjj^ ^ 

JJ^JJ-la ,j ^j-o^liJI JjsJI J*>>j^ v>» »AaJiJll <Sl,ll Aij aLcL,ALg 

Ojljj A , .-» n j ) AjJUajjjJI A-cl'i.fill A it . ii ^ oLLjjj '"■-"■J £ 11AY 
» "LcLL^aJl *aL« ^q AjjLej f>**a .ljA=i^ *LSj Ajit C ( ^..j^l 2. r. l '. „1 1 

,,5 a1 ( iUa ciU^S l£ U (j^jj i « ,5 j- >> gik^, iLsUI u kc1 

J a_.j-._jl All i A. nj'E-.H ,j "Ljj— 1 "*-*-« ji-1 L_l_t__L_i| ^jIS <l_l VI 

«' Sill O^ **^J«-« 5a1 <„-J u ^ ■ * j£ .1* ;"...il 1a_j 4 £a U -I ) 

,j-j_uji L-^jI 1 j^aj jJ o-« ♦ cy*^-^ jc-P- f^** -W e**i c-» L__j1 

J .'A Ui .ill ■ • j ..l-.ll A jg , a »\l ,5-JjS (J^J Jj' 0^ tS^I i > f nilattA 

jJb U»j| I At ,n\ . *i (JjL_l«j ^ jU .' m AjfcLij ,jSj jJ i ^jj^JJ P Al |»J (jjj^ 
i".t -w.l-.4l (j t -<j < ^->\l jljjii^ t^ -0 'SA* LS^ 1 O^"-^ J' ji y iS^ 4JLS 

Uiij i ^j-j^LiJI J*^J1 ^-iJ* .cP' OJJ"i O^^' U^*-^ * *S^ fca "'" 1 "' 

ft 1 ijj.A-. Oi-^' Oti- ^"^ — "^^ 

^iu, ^i iJLlj « »J<,jiA« dialS i^jIaUijj — iji 
-LLiJ _j1 C 2";"-- IaA JjJ . Cjll£l£i=s.l J** J>ft ■ Ujhu . u U (JS O^J3 

. ( <4£jj1 Ja,j.U">"JI O^ 1 -*-a-lol_sJ' — Cjajj — o' 1 — -^ — *-" J-i 3 *' 

3 <M > o, « j^lj^^ » J jj^I ^^^ cll V Li ,iUi -^ 

A il t UpIjS « ^iujx^jS: » di>j itUkiij . <-V-33 i ».^..u 

j 03jr ^_ o^^ 1 J-J : *^s, v iVJ vL^^i Uib a^ 0:1s: 
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L a jj ^lj*s'i , .ig Ij^jl <U_cSi (_jit 0*Ji ^*Jj-3 ' **. J^r **- c li- "~ > '' 

At i-aji BOA ,j1 j) C iS^\.\ Jfji= JajJajkjJ.l ^La. Jj Ojjil ,jl j_pU.l 

. tfjL] »j^ fj-il (_^U V 

Jiljl j . i-^-*^ ^Jif^ 1 fJ^'j < ^^ ^LiLwaVI *l£\UI ijL- ii| 
t " j n .,. - ij ( fl »,)Vill ^i^U j.ri'i-i\l J 1^.11 )) "ij^lju, illi, ■ "■« .* . jjLLi 

s' — Sill <iji>^-; *^Ls 0-" ^^ j±i^' P JJ^' J ^ J.'fr'.!^ J-U^- 1 £*j 

iljli., ^ji.1 ills, i*5-^U < ■d.a-.S:;-^! IA4J jj=4l l^ pLs jii] 
Jii] 3 c « ^1 ..'.I-.. a f\ *l£"ill J l^^aJla Jal^Xi aA=all i£U! » 

<i :Uil 6J B) . 4 iJaUl Cjlj i (_£^iJJ1 Dji^l ,jAsj su, i i".Ur_ 

r„ 4 Jjj^I »J ^'j% ^^jjI Jl ^^ -41 ^ i"<<-L.'l\ C t 2u\ 

Science and Engineering ( .^^ ) i^jJ^Jl j i^UI ei^l ^Ijjj 
jjje ^ £ f \jjl\ Jl 4jLsil o«.j1j t Research Council (SERC) 

^1 dlj;— jJ i ».xeljJI Ajjja-, -jiajJi *lj-p- O" ^J-o^J-s Pj~^" ' 1*VA« 

.j-mliJI J i,"i. 1 1 Ijoju *-1kU J.^ijJI |_j cS-ii' U- 11 ^ '1] "^ ■ )) (oJ-*J 

Jiij q'V /<iS\i l«j "Lijli. i".'il< ( j jo . 5 Aa*»i JjJI lib . (( (jLiLJl 
pl__^pJI 4- -.J . n j ; JiiU (»J AjU >iJjr^-i t»$J* t5>^^ ®Jo ^-J^LlJ ^ *"_; , 
. JJ^^i" (j ^^o^LaJI JjiJI jojjl ^H" 3 ^^! cJ-^J^ foJ">jbAl (jJi> "jf j 
tJ £.liki-o'5!l P-I^JJI fji Sjjo. AjI Mj i_jjjuiIa *l Jx. JLuijI aj dJj (j* (Jjj 

4_^u'vi <ii. n \\ ^-aijii jk-ji o 1 ^ ' J w ' e,j^~ a ^ 1 ^ 

jjlc Ajia. ^jjIq Y • iJ^V ^ >«"i . -i l 4-uQu^l <„_3i=J! ^1 '. Jjb A, 

J—^l ^Lkj j> ^SiUl Lj.H,Ui: Ij^hJ <JLJ1 -.*^JI Cilji-JI ^^, 
ioji^JI (jjljLjiL-il Ijlft ^jLAj -gU <i»ia. lift JS. Ijl . Lrio liJI 

llxJS 1i-_A lj_i . Li^iJI U J| ^jJI Jj^aJI Jai-Aij ( Au^LUJ 

J— LJI ^ 1 i^s^l <»jkll J 3 . iLu dJJS LS .iSj , ji^ V 

: f-_>J=JI u-oj iJI J-—O.JI ox l^uVI 2^ c g.l-...'vl CiJUj t (jjiUUb 
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<— ,a.j3 j i *±j*tt »> "^i- 1 - 5 J^J O^' c***- 5 ,J^ O^' Ojji^ 
U V & (^jbik.LaJ IjjLftLJij ♦ j^LU {jl! £j*kll *j . .il,j,„.ij| uiUe.'bn 
*Z>\J .. .■ ■ " ■ ■» J— «*.$ oL^^j^JVI J a" „ B,I . 1 1 UU c*£&]l tfJ* 

A., . , l ,, jt , 'jJi > .i^ fl l_-uLkjjj j^ift t. j .t. 'a . j tiS ^j* ^LLjjjJ! CiL«^mi 4^233 
1 'jl "»|q £jl£ <Ct-> 111 £>ij^* O' ' "' ' ' '" ' ''J ' Jif^ CjA .» a j . ,-jLAjJI (_£.ia*al] 

o— . j^--4i » :' ju e^ <«£=jj c«*wajil c^jAt a** <* j^ui 

j«4_il , ^JS-jL&Jl UUasJl 4JaJ jjfil! -Aa.1 f»^Lt Jil_J 4 ^JUf ^r»j-^ ll 

^ — e J j . ^rJl jOjs -?j^-£ O^^' i>« i'" 1 ^' • s i A *- i J l > Jk Qjp'jt ■ '->' *} 

; 11 ft »"l . ft^Uc »"w.MmI .. .I JjISI ^ii .. g j»4jtt_Jj-$I jtj^jfi & Ju^ 

(JJL-iil i*^**-*? pjZZ cAjmLsJI £)\ 4ja2ak JaLajj ujj^ll ii*. ,ji • aIjIS 

!a_uu U-il=* i^ASy^itt 4^2j * M^*iJf (j <*l2*U Vj, .it ijaJt j^ls 

£y, ££&\ jt A ■■>) jj *ShWjW -ij*^' *%*> S 4i~3Ull <J,, J »J r o--».,H 

C 4j£ii! oV^I o* o^-^i -^ OJ^M-^-* • ^"''- 5 - : ? JS ' ^J^ : «^>2=»-M 
disk drives jj-aljifyl cjlsl^j^a ^,,..i^"i y» Ik <u oj*^ ^o' -^' 

^T <^t ^^ .i^aUl *Uoj! ^ Jm^VI cmj ♦ chi PS ^IslSjilj 
i—jjWhU ^j^SLi Uiit « ^\V *L-it (_yU Ji^iil L,jA OJ^iji OiJJ' 

!,„,. a.l.'y.^ -UjSj SjjjL^a "Uic1 <<J ^jlS I t-IjuaII IAa JS Ji-jj 

0£l I IpU^ Jj>ij iiiiVt »i-to . ^jiLkjjJI <uj^-it -vJt SjUwiJl J 

^fl U.:^„-.S t £&ul iUJI <tjLA, UllS^I J o^ -^ » O^Vl i^-A 
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^•Soj ciais ,_L_Ji ^^ ijui 1 ^ di_j| jju^ ^^ 4 ij^ 



Yrv 
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: -ulj * LS Jiii oJU jj^LsiJl £>i*> . ix^^isVI ■-■T v.yi ^j o^ati 

4_>jj> .aj.-L^il UJ=L=^ bootstrapping ojjjiii Lkij £ S:^-, _,_^1 .^3 

AJLjj— la A — aJS CjjjjJI p~S ) IjSja 0'JU.LaJI ^h (^jj^Ajil 4. i.l t-i 1 1 a£.J a 

£ 4_wjjJ J — j o- . i "i ^ic AcL-j2 L^ill __ AjjjJI Jj_jla pli=JI ^^Uj *L»K 
G" 1 L r 1 J— 'LaJ' li [»^— ■=» £-a^Ji Ji^iJ ^JJbj £ ( _ f i_j_uLi. ,_ylllll (^laJLlj 

bOOting ^J^J <Lki— u <j]j1 CjUJaj OJ e jl i-oJa/J JNiw 

OjJill (J .<-»A _jl (Jii,. *i'iil fj-i-t «LH-2k ^jq J-jjiJJ 4, 1 1 g> Ui (<J*J 4- ij— iLaJl 

i^-il "> .■ -» ! ijllS ,'^ujLjUI ^1 ^jic CjLxi^JI <j\£ i"in"il . ( f»=kjill 

lIliSjJl (Jl_3 4 V(j nl Hi n ^)La>.J '""*■ - : -* .12 (JSl . *U (Jlj i *-* -^ - Oj^i 

VTA 
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•- • t ot^^ 1 O^jr^ 1 V^ 1 *U1* ,> i^jo^ ^^ 



1 J iL.1 J^i U . WJ iijp.V' cW^J» ,> J^jll diUJ V^ 

. ^^a. ^lji j yJ-J'' ^a-Ji Ji^ J^^ r^ W* s^b 

d ■'"" J-Sa. J} JLLjjjjI (_j<ilaJl i A <t;N Jja. ^■ ^'■ ■ 1 1 joJJ^iJ *4-»~ O 
ilaJJI »j a -"i-> ■-'■ . ^jjLLxll (_g.3->."U <Lj1 -v" . .il<i sla. < XK L^-.' j^ ■ f i "i 

uj j& ijl <>jA^?. » oj^ 1 ^ "^y^. ***A\ A^lJ.1 ^Jj^ o' ' 5 >^ 

.(((CjLa_jLm **jJJn-" ) (_jJ (JjV' (J li- \i .. in llij) UjULSLjI ^ tjloJ'j J rv»-»i |jl 
Jj (^T iJS Uilj «U.iL-aJ Ul« i«LJl ,_jii. SjjJaJ'ifl uia— a" rt5jL2 ) 

jt^al l&U 'LJ^J ' < ft-Y..nll 6^6 Jj2 ^ I4J r.^J 4-=>-la. ,j o.} ( IT 

<( ^ (^T )) (_Uaj j-a^ JI. j .^ ' iLLiLaJI »JajaJ jj$ — 5 (_£_j$_3 Jj^Li f»J 

lAa. (i_jja^ I jl , nWl lAJb j-)ia~J J? Lift 71— alj .yt> LjS £aJ « «U Ul_aic 

2 a_.iLiil £ — jjVI i£jj£H Cjla.l-.iU . ( |«a,jjll ^^>e^ 21 J^ 

a — .lijjLK, *l — SAJl ^j i SJSfl o^-^MJ a_.:_. .1 1 ti.l^a.ljJI ( oLjUl 
,. . . AA\ lift j ^a ^3U S-jLiuL-ill <;L»iiU ^b^il ljJd W^^jo Uja^. 

J 51 -" OJ^ t - i '>-< ^ <-! liJ-ajl (^ill g-,UjJ1 gjj o_«3 ^L ^jj cp^j 
JjiJOJI j-^j^, l^j^ij Ja.ji^ 0^3 ♦ £— ''j 3=^ [J^- (>*■■* J K'^ jJ 

LfJ — 3 ^.Jj-^o; ijl — a^ ' (jjill <%J iTil^-ajj i^ilK C jl -v .1 , 

4_^u.ji u i* 4^,, < fc j^jj s^m ^^ ^ ~^^ J1 

<^jil .-Ljjj-iJI jJS, ^i-AVI JiL^JI l_uUj lift, c l^Ji, „ -^^jj 
OjS; o' t-J^' <->J • Jj-JI ^L-J cLaJi, Jl ^j^Jill ^bi 

4 dJL *1jJ1| CJ^U L^ < T^j* ^1 ^jl^ll JU ^^aJl ^^Jl 
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4 a je * ' ' - » n jl <"il. .-ii Jjj-ul Ajji L^j jj-ij \juJ i p l *"»5 OLijp ■ .*q A-&1£ ts* s ' 

e>i$J Ujjj b v» » <=>.y, U— iijj *j^3 *4J^_>« directorate S^y^y- 
. « <3j\Jj f_jj~^U «Lk^ i_il£ ,j3U ,,£=* » «uil oj^3 " ^4il 

Ji » *. j,j ilL Sjil, cjUK V i:niul jil\ otJLxaJI aJLJI ola, 

. ♦ J 4 l£! ^l-a fUjSI Uj.iJ oj^! O*' d^^ tj g^j^" » - " "2f Llii o* ^J^ 
<j->lallj ^111 J uiljLJu ^1 _ja 4 ^jj J ' -^^l J^jSjJlI _>l^-M 

jj "Liaiill Lj1j2 *Lu JM=k ^ 4 (JLaJl (_jJ i£"i' pllaS J) i£ _'K*~ . . iU 

maximise ^j^oxj i_aj_ j 4 5^^*^, <ii^i — l„ <j^J_jT olj ciLa.1 ^ 

.-■ 1 , j\->\\ lzA., .,...j^ (_$Aa.) 4 « Jll^xJiLljliV Jl ^j u -i\ )) <j C i ls<vi 
J a.1 ^ jijLUI <Aj«uU j— jA^, 4iil^ ^Ul U » : M^LS ^Jkcj 

jjjulJl j^a. quantifying ^USx-oVf ) « <ij«JJ f> l«£i.~iVl a ; .. ^ 3, 
aj_^; 4 ( ^jill — i=2i *^ U^ Jus' 00 ■ is:ij H o 1 ^ A±-$i is£& 
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'mechanics oU'il 2jjJ^ ^L ij^ SSj^JIj »jUM *jj& Oii^*-" 
i iZijlj\£i <jjl^aJI oUjLIijJI «4jJ^ J^' t^-^^H i5-^ C$' -^JiJ 
'breeder '.'7»'U t/J^Jj ' iwjl^l oU,UjaJI c5.yj-JI |<>«-all iS-^jj 
5 ^ o^L-^Vl ^-al*, i£jJj ' ^UL^/l oUljjJl ^IjjJi 

(Jj&lj^ t-iljaSl Jiia (Ja.1 ^h> «U.iLa«s 4JlSj Ijjto jjjj C ikaJl sj— J 

^ l»ijJL_j . ^l .<•«.-> J 1 — i .iiUi — <jjoJI _ g , ri j (J£j2 Cf* ^ Lcjj 

■4_ij«4l 4 JjJaJ ,jj£x«j L, l^jj . AjsjIj^I CjLv<,LL;jJI ^ ^VjJjJ 

jsjjb J ifLi gjjl ^jlc 4_,}b U,_jj (J^jS^L-i UjjJ i ijSUI CjV3U 

. unenlightening i^^u ^ b^ l^jS J* ,#1 ^ 
j JA 7: o*— 5 f^ 0^ * '•** J# * iL ~ i OJ* W>J oVT ^As^ 

j — tjjl ^ — , 3 — ijlail J^li. q, Ujjj , jjjukdlj ^Jiill j> JSJ^. 

g J.jil JlA i <+^A\ iaiLkjjjJI i^Al^Jlj I ' J.U,;H ^UaJjJI 

^jui^l (^LLJiVI Cfrj U*i Ualj <H„3 ^^ ^ill j^oSJI t jiT 

^i^lL j J Oj jVji J*^ j* ♦ <■"' '"'"'"A ..1 1J4I11 (_j jjl_jjl aI j . fl ." ..yi |^j. 

ci.UU-4iiU Ail5 ^L^i. ^j . ( f^.j\] — Upper Class ULJ1 ; 
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— £- * <J Jui ^ * ^J 3 -* — LT°^J L*^"W ^j-i^LaJl «J^?-11 'Sfj'-?'-^ 

O' O* (•*./ . *"$ A aj»*\i CjlilL i_4a-tl Jj»j . y ■%*!_! ^jl £cja.j\l ^, ^1 




ajl (j^sjJI cj«j — ill 






lii 1<m ^^JJ JJ^Ij r-jjij J'J— » CCi*^y Ajiila. ^c- Jlj — Jl 



c/ 



a ,lslj < J^jjS jiJj! the Protector « ^UJI )) o^, ^ ot«t-o 

t ajIj. Lbu cio.>o^lj cA^ f.^*-; ^ o^ 3 <ui1j\j, V-^il 

aJsJ^, oU^2 L^Ui. £J*-1 O* ^e^ 1 >^L~ij < OJiie b li U ^ "*J 

J n . V a_! ^ t lH Jl VJJ1 J^j o^ »>^ oils ob 



vtv 
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"' *^ 



y^J} uUJI^ p(^jU«4J OI^lIxJI 

j, — ci C J.!^!' ilUI J ii^iJIj i±ij-«.i11 iojiaJI *ci 

*L»JjjJl j^jJI j^^J— iUj jrJ jil (jic i^jAJj l^il J;il-i» £B> Uj ' l; 1 ■< 
<j <<£ =>-" L* 1 " O' ^' (J^ 6 ' jJjISj Ijj^jJb (JruuLjJjjJI jj'V U^i_, 

C Sjji, <j*J <_$] < pjUl ijijj iwJL; .3J3JI 4—iLij sLjjjJI jLlcl 

' _>*' i>> d& W^ * Lf™ - '-^' ** »;"N i_jo-"i lP^j i^j^L^oJ l^jj ^l^o V 
j1 < q^L^I ,^1 ^U. J ^'bfl SjL^i -UjI 0j Sj j^jJI os^JI J f^jJI 

^j ,,! \JVb Jj £ *U_3VI Ofri <i-iLU,l ^ic iJryiJu ^ 4 JjJLi4.| 

• IojIJ fL«^s. (Jjji'il In j jjjl 

o' iJ* ♦ ^H-^1 jt private ^j-^LJI ^all J dli j*_, .^i. 
Common Market a£jljA\ jj^JI J j^l ^J] dJI ^ UU^j, 

Cf l;Lc C£l U 4^.5 < U-aj-uai ^jj.1 ^^lill^, i^j^jJI j1-i=>4l _>A t^jJI 

jam v . nvo j /.\j.\ j\ \\m j x vjrr o- W ok^' ji 

4 i*^lj li^^i! 4- ; . i ... mI I ^J^Ul Ljj^oill 1 _jjb i^j^ L„ ^ 

OJe^-J' JS. Uiu pyJUJl AjaJI ^1 JJ^ ^ tJl . ^ULL.^! 
YiT 
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* S-hUll Jl Jkj iUU osL A^iUUI <^,jsJI SjJI v/ iiU^VL 11* 
O-S^Ji cr- 1 ^ i> j^J ■"* C$' cA-j^ (S^ C+-' 0^ '■"■ «-^ 

. [A] ^*ill lift JiU .uJj JU VI (j-^LLl! 
£ LfljjLa jj.iJlI ijJliill cj^jjjj^j! V < iLLsil <iSj| J * IjilaJl 

j — .liajj ilio i_i ;-\:i . . ri ,j1 <-=i3-; ^L-iVl »ia Ji, J jr^^Jl col_,1 

.. (( Juil^ ^j-i ^Lj—i ij 1-iia_i V.i J— o3 ,ji L^l VI £ »jlj 1 Jj- *,"• 

< .^J W • i^ * "i J A .'vi. i-m I jq .'*'■' O "^' j<i(i j W- 1" ^ " ■ ■ i (JlilLi 

jJ6 (•^JJj"-^"' O'" OJ^! '-•'>■"■>' • ij-jn"i. .i o 1 1 S-Jlilj ^1 i 4-ilt pLjj ■ * ■ I ** 

fj 1 i 4-j < ,_ciaJI 1 _m..:'ij| (J^j h7n (j-JJJ ' LaU^i tij\-v, T VA jlfsLiVI 

fjiih J £ A-ut^Uxll un .*ijl (J^u _- .^LkjiiJU ,^1; lift 1 u i \ V_J — U^ui^ 

. [*\] (( l q ,. . iA , i 4. 4 _jisJI ^ 4.ik!\ -\ jj^l ^y^ 

^IjSa. ^jll LjjjJ Jii o-o -^.jj V » *_)«JI »-i«-; |«'> 5 i— • J (>» O^ 

1 £ ^jiSillj J— ««-l] O 1 ^ 'i'j • J 52 A^iilj ,J-J1 »laJl J 5J^ J 

<,^Xill 5-i^LL-aJI Jj^ll (_^-iA1 -ijjil I -n; . ^j o' j ?'. '-- 'J^ iSJ^ J- 1 ^ 

^ui *,yiJi oj^e— * i ^y^ t,itt i> a*-?~*w o 1 ^ ' f^ 1 ^ 1 -i^ 1 ii 

r l :».-. -. 1 ..j . CIjI m^A\ »Jf?, CU-iJ ^ ,_£-iaSjJl j'-JnVI Sja^i^J 

2 7t J .ti oUJ o U f V- ij* 1 ' E^-^ 1 *— ^ ^ iL ~ ke -^' * i * lil * 
. 4JSJJ ^ll-JI ^saL. JU-JI £jLL c*:^ ^U^._,Ji 
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j-Aj ^ y < lPLLjjJI JUI Jl j>rJJ i^^ji ^^ji 

•=>j— «& « u-jjWii o< i— jbjxij lb-j^j t 4+,y\ 0s ^. j>u. ,>.? 

LijS ^ J JU.1^1 Sa^laOll j^VI o- <Jl& ' J^JI lift o-j 

t S^UJl ^SjUJl ,UjVI ^ cj« L,LJI 1 ^ ! Ijl ^^ D l 



Y£o 
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La Belle France et la Cinquieme ij^oljilL _jl«^ J_^ill ) 

. ( f»=«.jjil Generation 

i oL,.*l*JJ -^^1 j-»*Jl J^-^ V*— 1 j^J 1 J^i^l o^ 

<^l3l1 SJLJsM Olji-Ji (J?^ ^ O.JJ liua- «UJjA=. O^ ' Oi^ 1 

om~~t cftf—o^ o 1 ^ ' r^^ 5,jU ^ " Si ■ si *- , ^ A — ^ :L !- J ^ 
a u~ » ,1^1 ,-,..n 3 1 i*i o'j^ *^jS* Je-^ r ' ( r^ 1 

. oUjWJ ^j*H A^l^VI <aJUU 

^jii ,*_*i^ ^^ 1 tS u,> j e^ 1 ^-^ ^^ 
\ » : ju . J^ & "^ J 3 -** f ^'^ ^^ ^^ , ^ 1 

^f ^1 ^ ^^ ^ • « r^* Protectionism 
^ jj i^JJ 03^ J O^i *i' iJ ^ ^> oUh 0^ ' ^ 
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v£Uj i JjpjJI lift. 5jbV ^UjiUI JX-.jJI £jxu 1 Luic » : Jls, 

khjIji J Sj jjl tJSJjl 4 Cj'jjAtsjJI O-ift C^J^> "^J O' " i *-J 

i m-vi. .i.j jj! ,jVl I ij I & )) "• <jiai>l 4_i^jj ^ja-J /^J-ll (■£-!! — oJSVI ■ " *«*1| 
^j.-ij.^-t ll «Lu&li ..,^11 oljUr . .iVl gi'S . :'•'! J}li. Qo "I i ' i'mI i "jJJ-U 
J_ti=Jl ,J A a-s; J| <_$<ilj.U jL^j^ (^J>^ OJ^-H ' . * M-la.j ♦ « ^JoJ^aJlj 

4 — !^. j,jGj 4 ( ,*=.jaI — 'UjiAI t?i ) "U4.I o 1 - 1 ^ 1 J u-'j'- 1 *^ 

^jl\ b 4_l— i_j^jl CjIjjLjj 4 4_lSjLJI 6J1 lb iji-i. _j =vj 1— 1 j..n'i 4_wij ii 

jiiSvjj jjl ?-jJil ' ' — jJ^iJ UjI ttjla^J-Lij l^iklj . Ij^i J SVl J9.1II 

i (( 4_G_c, — i_jil )) JjJjJ (J*aJ (_J_ r -aJi jjJjjjSjji jijjiliq jL^j'-i L-uji 
. j^jLLJI jj^j^LaJl jJj^JI J-ajJo lJ 7=Ja— oil CjJjj ^lll OjSLill clil.} (c^J 

_. jnilS.ll ^ f£jZ^. J jjl .i ■ r-i . iu ) 4., .it. nil JJ1JJ ^1 (jljiM) ,J-LC i _.-n . 
£_ilj.il ^>Jl jj*_^JI jo-jL j^l^j IS O'j^ O 1 " 2 " • ( (O^J^I 

4 ij^J*' * j-sJbiLj ^_3J— jjjill jij tjlio Ji < _ 5 ii • (Jj2j— aU _jai 

LjjL^JI AS^Ji jiti jLu.1 Jjj-j jjlc . CjU-^4.1 oUi£. el ^-rVi. ^ ,j 
J— ^ — ^^ ^ >*>_« ^li ^Ij _ <J>iil lSjU.1 4_. .,.,; ljJL ll 

terminal iUpJI ) <JjUl ^U> ^ ixiUji^ L -.l^ ^. 

^ai^-JUl l-j^LiJi ^s- cjLLij 4 AjjSji! <li_i!Li ikujil ejtaujjl ^ 



fi — ^J 1 '-' — liLiixl 1 r ^i^gj L^ S (( a \.\. 



)) 



E 1 



oL—cL^j 4 U <^jiJ UL 4JI ^^ill ^oi^.JJ o^ c Lu ^^ 

U^ (j!^ ^i ^b^ 1 f' — kiN <jl J^; • Ij^ fhtj i <xi JiLill 
. UUi ^^^ ^ ^1* U U-J ^^l, ^/i^lUI ^ ^ m cL^jJi 

i^jJI Jjl^Jlj Jj^JI cUji j^Xi oUi>JI ^ ^IjiVI aift, C.U 

,> j^-^i eij^ 4l ^ . i^ljjJI ^ijaii j| ,ijj| ^ jLa;i 

♦ Vij^J' J«i_il! J on line U\j\ 
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t±iji=u q*, jShi] 3_iiijJ1 j i^aoJl t>J jj ^«, J,l£ ^aj Aijj . k UjL 
. UJ l£, J£ J Jj 4 <±JliJI ( JUJI \sL ox 

. «U 4_,Ui^iU .kkiJI J~~~J - ^L.UI y^laJI JoJL 4JS 

^jU » _J IjL^iLl SICO o jS^ n ^L ui^ i*^ oLLs^ 

Club Systemes Informatiques de la a 4__s_^_U ol ^U,3l«-, J" 

^Lk-Ji (J* J— £ o* o^^-^j «' — J* ch -vi _•£<> c Cormaissance 

SjJ =K, i-^j^A <J aj_jV JaJaiui oLLsj C ^- j ~M lj ^^^Jl 

INRIA « Ljijl » iSjU, CU=s" CUi^a ^"Jl t ^^ OjA-d . ^JaoU 

t3 (_* JiJ-" *Sf* J*-^ t5-ill lit„Al lj CLujil Cjli j LjjSj i iTjIuau 
^ftj _ < m-> ill Ju-alloll £l_aJl -tjSjcJ LlSp «-H_ uJ 3 VAX 

ictJI Jib ^ tljJilb 4jh,jS^J1 i-aL^JI £, ljjg ^Uu V V^J 3 

.ltt-1 4 J, ..njjJl OJ B> I"|V Si .12 v^Sj (J 4 jjh ...Jl 6.11b <jls£ , "-■ j 

r-llil ^ *jaj<[ t_u— il_j — =». J <$ — i- {jA »jj — Sill C»ljlj__Ul ) 

^j3 -Ul ^i—c » ( j, — ^j^il — tSj£l\ ^JfoVI ol—SjJU! 

a " »y' . c-aj_jjjl <— jj— t^jll (Jl l"l,nl *\ £ 1 ,njl ^j "• ' ■***' ■ nj" 
3 jJ^UI ^^L^lj oLi^kll g-ii^3Jj («Jswaj ,jJII l^IjJIj ' JU-JUVL; 

ajIjJI j »- oajiLsJI <jjj*-o |JijJl Ji=>. (j olilLj « o'-;^' <-.i ; Ul 

J a.lj UL=. Lf<J-o-aj iSj^i y jo j i 'i . .i *i "Aclill <j£j*^ j«iaill ^1 

jj ** " — -». , i\l ^^j-u^ jl .. *! L»A C Jj» jl Lyi* 0£ " J ' ' '*' J^ £&*■* — 'J- 

l^i Sj^Jb^l ^ (^LlL-^Vl pl^JJl jji«j (_jJ1j — JjJ 1 ^' Jj^^ Cilj^l 

-^K J_>-«.^ "^^ -K^' J?*-i ^ " OirV- , - i j i ^ «U—iilU 



ILilSil ^LJl jSjil » ,j» tju.^ S^li^A ^j-^^1 cj^L-JI J&\ c^K 
_ U uJjil jl£Al oLIj o, o^ ti--- 1 - « *-ij--H-l ^j'^'j oUjU.1 



YEA 
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OJ^U \ ^ aijSj ) \ju, 5^,^ ^ 4^^^ <^l%^3 UJ JU 

O— tr-U Vfj^ «* -uJL-jj < ^J, J jS^l u _ y _ lt i ^ 
U^ljSrtl . f^ J/Vl IJJ| J 0U3UI 4^153 fcjj^j <^3j' EJ UJI 

4 ii-jUll ijAJI Jj& ^ v eJliJI ,JUJ| ]^ 1 ^ < L* 

< J-^iil e J' - "'" Jj-i> 5 Jj^ ^j^JI J, < <fl>LL-J| loLii 

US < .illill ,XJ| ^ ^ixJL i^uJI ;u^>Ji <,^J| ol^l^ 

,,14^3-1 ^ U^JI ^ji e i^l, ^^ ^^ _ ^^ ^ V| 
O^-AtUJtj U_ ^_aJI <i, ^soi, uij^, ^1 « ^L^vi s«jaall » 

J 5j — SljJI < , fiml t i VI t <^ iJL- oUiLu, S^ajii oLV^l! 

J 1 - ? ' ■■■ " J l±i * <^j-ibJI lj,Vl W l*^ U < ^f ^ ^ 
O^^ — .VI s^ .UJ1 f [_Jj, ^t JU Sij . j£j\ Zzj^ ^ 

l^i-aj J — 2 I j — ilS ^1 jj ^jJh^j i_3 j 1 dlitf £ floppy disk 

. «U Lli ^iil Cu^JI Ij* JS ^ oj^-v ^1 £.1^1 o^ t> 

<3e . ^Ul ft> JiiJ1 J* c^i^ ( (A-^J LS^3S3 iS*iJ)~>J> 

( _ rJ 2 : t«i_3-J3L- J U ^.*h> ) .^ .(^T .j.,1 jj^ujijjj JLsi—lj . liJlill 

( .;^ 1 LiJ Cij^u o^l . 4i—^>ll ij-iL^nVI 4_jlU ^MaS 

5a,^1 c^LiSiJI ^ l#i1 1,1, jSSI < j^ jU^X^I Sj.UL, ^^ 
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jjL . .^jSill ,_yft jSjil <J*\_y UsLJlo j£\ 0j £i U*j <;] jJls 

-\a..*. V U^. c Sj^m c^l_ji:1 _ ^jL, is^ UjSJlj i^jSJl <iul_u 

. CjI^jj^SJ^Ij ii„,j — =JI J i4.Ls ajiUl Jjrsl.U 4_^LaJ! L-jJ^i 
V 'j ■ " ' J-i« < 4.jJJajjl A^lill 03=^ (j^' t— a-JjjtiJl p^jljjj ^1jXl<, .iSi ,j! 

* O^X^' tS'j J. ^j^' 

UL=JI ) <i«II Gallic 4.JUJ1 oL_JJl ^^ UJ I4J l£ ^ „ 
O — « So*- 11 ^ i^sljll i^-isll Gaul JjaJI 4oLi, J) 4.. .; 
jrj.i -CMl < iljp o« j^ 5 J J^U, ^ M ^jj < s*WI JL^ 

— £_lj*J1 <^"j <_$! ) j^JI CiS^il jjjj dL^i . ( p*.jA\ _ »j^4l 
<jj.iLAi£VI joLJl joLlkill Jj^ko <^1 L-J^i ul-ijl ^ <i^ ( ^jall 

^ i_jlaj — . «Gl OJi— ^ijill J&j*-. i£JJ1j £ «L— j^sJIj ix^^U iO=J| 

(jj-ijj n_i V I— — <iALg ( jjal3ip.ll . < I.Vw,. ■>! Oj:L~ulj <*»jaj| « ( J j-v<H 

»*ljj (JjIAj j^jSoj 1 nK jaJl OSjjJl jjjj JjLi 4 Cjjjj]! JS (jjl^" Ai 
j^eu-Ujiil jjl 3* «LilU. j3S1 j; » U o' J^ ♦ *^f— ^' ^'-iljJI tfilji 

^jlg "it L^Jjft ^j tjjlljo U .n'i ^LS^lLJ lyOAJj] i^oiu O JJ ^ X C * JJ ^j ^**n\ , *"t 

(i — fril OJJ — **y — CtSH"^!j^' ^<^ — Cg :.! • - " ^11 Cr ' ol^iL»_*m_i 



LS- 



5jL sJJ jl SliVI j* *-.t;.> -ill o&l O^ i '■"■ '■>!**; fJ '■*' 

jj U1 >*m-\ (jjl iji (j <UsJ1 »LsJ ^ joU aa-ji . «Uxll J ^ij^'j 

^Jl J-aj C JJJ^JI j-^JJ AjlSOllj (JaJl ^!>1 lj^ ^Ji ( ,ea.j41 

J ^j « jjSI Lj^.j3 ^U^>1 i^iSV S^il »!«> 4 cUi=JI oli 



Yo. 
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J 2 ^1 CjUjjJH.1 J JsVI Jin i '■LuZl\j <^LJ| lii^JI j£a. 

. (Sj-^Z Jj^-j ij\ »jaJI » jl -Vi II jMj I4JJ (^jj V 

,^-jil l^jfl' "^-a-oJ — "-1I ** Aj~> Jl r -> -It O— 9 tK «-« jiel 

3 — jJLuilj a — jjjjj^fl JjjJI «' ijj i^-i Lsfi £ 0^ [JLjJ iajJjVl 

cj1<_3 .12 <a.jjU.I g^jLill 0' i> (^jJL; • J*iJL; ji ^ JjjJI 

T.5_9_- 4a. (_ji=> Cjio-Jij Jj i <UiUii.*5!l LftjliT l^jj L»j i <Uin'ill j (oLiJI 

( ^LUHj I. — uji Lgj^Lij ,j dljl . *"i ) i^jAill cjLu^jjjjJI (J iSjj^l, 
. ^IjLJI ^-j^lidl Jf=JI (j;i=ji *ja=k) ijLaJ_-j| «U J^ii J Lgjl ^1 



Yo\ 
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♦ < ^ ] l S"i ...i V 1 ^ jL^ooSV I |*ftpj-frl (J 
lillxtti 4-q ijS"k It (_a j. rt'iri Lo 1jjj£_j « I fl i ll . T i l joLgjA^J *jjig CjI— iljjj jjJI 

Ji iL-ai.1 4 o^JoJl | JaiL 4 jjl 4jifi «_ijLajil ^ ^1 ' '""'J"* J . " Ji*- 



,MI J * 4 ol — ij^ 1 O — > J^ <*-ij=JI J ( pjJI t^Lj ) 

4JLJ1 f^j^l O^ L* 1 * • ^WjO jj-ujju ^l »iw <J^ <jjjAl ->i- a. l > 
I^^Jl^-j _ *UI Jia. f^ l£ -^J^' W 1 * ("^ ^ p** -A^ 

. 4j<,jla. S-l-^jli objkU Ol^jji Cii^lS j&*2 pi i '<L\±& 

j oiiS.j .vaJi ( ^jall - l*> 5 >^ u^ on-the-job) 
4_iU, tJj ^, J U^ dljUffi yiil eOHll cJ— Jll dh ,> 5^1j 
•i_«J ^1 o-» 0^ • ^jyL^-J' ^Uj^JI V-a^ Sis* OSi^ 

>.^. a ;1 >N1 £_JL tUJ oU-UI <«^ t5j- '^"i 1 '^Ji 1 
oL_j£j-i! 4 ^jS 4^}j^» oUj—i. ^ ^ ,>J * "4^ t 3" > "' -- 1 . ' 
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j <,j£=JI <u j,^ jUii-il (^1 ^ ^> 'kiss*! *iliij ' 'ta=>. ^jj*-« 

,j\^m Jili. ^ Ijij* T^jLc (_j\|i i-jj-j «U^U_Jlli -_ *-» (-^jAill 

. JinL.iU »Ua. J jSjii 

i^i-ij jjlS 4JL> (Jji^j 4 »-_j^lxll ,o£J<)l_^l <J_j--ajJl ,j <LuLiLJI (j-a^ill JLc 

OU'VI o 1 ^' • J^' '■** J>=° ^jLf-l J £-^ o' < ' i -- 1 ■"Jo cr 1 ^ 

^l^^JI iZA^^i ij ^ 1 9 , ' O 0*> f^w^W * - ^ ™ - "* a J^-^ r gift V 4 aj O JJ " j ~" ' 

(_r?^lj— i_^l gj — I^JI » —1 IJ.,,-^1 4 ESPRIT (i c^-^l » 
European Strategic Program for « oU>4.1 ipi t'-.j-v.l ^.^jjVI 
1 — c jj-i« o j)^ ■ ■ > • ■' tS-^'j Research in Information Technology 
- *-*Mjj*I M— *«fl ^U=JI ) ^ tf l ^Vl jAL ^u L£!_,L_sa 

<_u*»., oLj^^Ij ^.jjjS^i ouijjiSJvi j oj 1 *^ « ( ^jui 

. Ijj> J£ jLaJl iLiA J* 
££i _ja.l,, .'"ill _j-_ a> Ji-^J -i^-i l — ■"■^J S- 1 ^ IcLiAil ^ ^1 jjic 

UAT Jjl=^j • Vjj^^ 1 "^'ji^^l J L^J 1 ^' Jjl^lll o'j^i J 

*:Kj Ijj c (.yolj^l -i»^«Jt 1-i* • 1j^« ^k ^ T "^' j 3 c* 1 ' c 3 ^! J** 
' UAT ja-.jl J « l^~^ J»^Lj Js^iu ill ,^111 i^U^VI j*1 
♦ j^j-i OJ^ ^j° -i ^^ f^i ' ol^l-j o °aI (^jl^^la-^l ws,U_,j 

. 4jLAtl A=.l i^UK J__i. (_jicj . Ojj^_oj1 j i_j^i oLxaJI oljua 

_\S] . « iJjj cli^jo AulJ »i» JU*i- VI j-jj JL, m J jj U! » 

•liillj «cLj>lij <<.jjjsyi oLu^jiSJVl J jUiiU iLia ^1^ <li 

cuU ^3j . • Ljj^U ii,LUI g^iJIj l^ISII <vj^ t jU xljJb- VI 

ct ^ikjJI J « Ij — le o-;^ 1 i> ^.-^-i <J>j steering 4.^^ iisj 
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C y — c J^f J4^ uillj < <^>Ji AoilWI j^a-^j i V-xijiJI "J_jj 

4jli^-a ji^ . L5 w > -JI jUjVI J ua^l JujU Jj^uJI j^si^j 
<_Ase u* *U-A11 ol^i^l yah o* oj->JI ^ ,J t o'^" u^j 

,*JI.Jii <> *W>M «^j1 Ij^i o' l> J-J-^ 1 r^e -tfj < tie 
• ^^ f^jj^; 'U-sj « L^ijua ^jj^j ULa. ^jJjj ' o^^' 

(j'-t 'J^J '—'if* J — "' CA* ' ult° Oo Wi** 7*^i ll/-^ Ci^' Jaj-AlU 4.* *iU 
^1 lijji ^ ^lt , ,£jk\ 4 „1 ^LV ^1 4-jjJiJI 4-iiJ.I Oljjlll iZili 

C^^jX^ J^jJI <ilio Jl*. »^^- ^Ua J ($■* S^^ l^- 1 4 '-»=■ $* 
6^,^=, ii.^, ^j ( ifJLuj^u—ijiji J S-^jplSVl ^ill jjJI JLljj ^e- 
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n'^l i Cj\ jij'i , .ill JjIjIj l"ii jij „.!<!*> II j^l_jl (j LjjJJJ— i <_j ^"'i 



<jl ,>a t-jWi "*-o2«_o ^_^J jISj <2!iL£ l-uKII lift J^.j . »JjAa. oLj5j 
L <ij-v~li 4_iuLi AJjjia (J j^ . -ij -jlaJLi ,4-cLLuaJlj - g 1 a J I ^JU (Jl .o"il ^ fl ■ *. 

» 4jJI tt-o*i S .M (JJ ^ r.l * , ^ll ^Lft C IJJb tJjUfiJ (oJ l-il I."** 1 

^! — aJl lJ «. jij jjJ <— uJ 4.J . .ilj. .i,ll CLiIjLm^VI ti-^ljjj 

J j"' il l <ija-> J^ia. jjiijiij; JjJw, j_ylc j,VI j. n"i M V . (_rtfi_5—Jl 

Oil -_j" -'J' J l"lljMjjjl CulS ^fJaLlV ,j . jj rin'll _£>& t^Kq ZrjjiJl J 

L^I^Uh, <ji^j L_ilVl ^J (^Jl ,Ji; <— iljj* ,»U ) cybernetics 
tUJaJl ^1 iJj ' ( (jJl-^-M o2jJl ,_j l.j . .ili , .1 SJ^jic L&jjS ,>> r*^^^- 1 ) 

olj iJ^JJl !■ o ij i i f> gjl_a-pj 4 nl "til dljI^JoJI QJ^\' ^IjiVl 

0' Ci^ '"^.J^ tLcIaJI -la.1 jSJjj ) . (O^jI-Sj l5^* 4 ""' -<» *S?— J '-J 'J I 

CjVjS^ ijl ^UjSiJJ ^^Sj .13 ilia. JAjj VI <j.1=»-» <uL jl_il ejl_j 

1 _ j -xC I j;j <i AjjajJl ^Uajifl Cjlj^aLijJI (JSji. ,J (J-c-E (OJ O"0j ^ <Ujii. 

. ( jjJb 4JjV <*Nj,nill Cjl j OjjAj 

4—^1 oUj,4l sJil 1 1/1 < <j*ll-JI «J^VL «_~U oll^^j 
CfJ" • v~\saJ.I f^L^lli IjiJsl oS^, V dW ^jill <iJL. £iL^U 

Jl £ i^ ^ ^Uillj ^1^^ SjjU, ^^ ^yj, ^ ^^^^ 

,[U] '^ J1 ^ V1 ^^ *^11 ^41 t ial odju. « eL; 

t^ O' 0^ c;! c5^l LjS^ JJ^i) jL ^Vl I <s^ J ^ jU , ^ | 

US., yill T^ <_^J| Ol^l J UjL , ^ V , ^ ^^ -^^j 

jj — Jl j y^u-, oij^ s i^a t^: j^^i ^ , . ^1 



^-2jjil ^ ^1 ajli^; Tj,t _ JiiJs ^ <,J^ i^^jj, '^ U 

TS9 
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oP — ■"* *— «£* u^v*-^ .t^; ^V- 5 J — *-* ^^ * ( r 8 ' urf t£^ j'j-*^ 

. <4,LJI SjUsJI j^s-^ ^ i i^i^j UjLjil ^joiLLJl 



\o\ 
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MS 



$> 



pii\ ,>, * — e^ 3 — L£_£; i,Ui_J ^Lill lift u^S&uJ oil 

^-^liJI JaaJI CiUla^Jj ASja^ii JUAaJI _ r<M J| Ifrri^ki ^1 CiUiroll 

i U-^lj3 jiSVI ^Ijll o* i jL_ ill 0j ii L, IJ^ ^j _ io^lj 

■^ i>» ^1 £ ^«Ui JiiLjJ t-Jvjt ,jiLj ^1 <^ AjLaJI »ift j t^jf VI 

C.U-JI JLiil i^JI 3JAj _ S*Sljll ^Ijll o, Ajjllj < ijjjll 

. <*JijiJ1 oljliiVI Jija J Uj^ <-«2-i (jJI imjla^l 



JOJi, JSU:. o^ fl * W* U11U uJll ,«VI udM J 
oA oe^ 1 ^j' v*» o« <i}jM j-» o« ' ' J* <> **j o^j juU 

VU^l ^ U c iUa JSUiil o^^ ajill diJjl ^ yiJl <£^VI 
C« "4^ j 3 j** — -»«j »J*i-*. i^-jJ »jaoll CiLaVjJI o 1 UiLs iLw»l 
j^ai Jl j . . . a , .jMI tlLa.1 ^jii jL^aj^l J i.uf, myopia ) -. , ..> | l 

oljLu-Jlj t-J^JI JjSa. J LUI gn, J^L <ijsL C glliill JU^V 
<^^ tfV J^ JjL-oU <slj ^ j j^ I J* . dUfi-AI oUjjjiJIj 



T6V- J-J1 
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(JU& 



M M * * 
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J^l J — *a\ 



^j__J| jjjSsJl olj jaj c tr^UJI J^l £jj-i, ^ J^, jjjjss,. 

J — u Jj_jijLl-j j (( U, CiSj j »tljili )) <L,jS jj ^jLiuajU <«-J»j 
' LT'JJJJ 3 j;- i iW-« L^° JiJ 5 ^' -^J^ l^J^ • JJ3-- J *-**j «illi 
^ • u 3 <£ T c 1 J Vj— 1 — *JI (O^J — B j* 1 ^ **■ >»j j >-^jj; j*j, 

pL-JiVI jaI J& . « JjOJI jij j £11,1 ^1 (jUj^jjkjj < lis, elaj t^ 
jVjuj iiiLLJI 4 Vi->l ) i j\j ol^ A .iii II lilii _jj& i>-'jjj3* uj '"not , -ill 
jil » : iCLs j- -^ l£ jwj Uai . ^ tfT jj J ^^11 <L_jl, IJaiU 
' I-JJJJ' JfJljo 0< "i j ' ^^ji 'j% 0^ ^ ' '^^ ■'' 0^ jl ^ t= *_f * 

u^J ) c* 3 <£ T f' ■*»*»*■ OJ*-~ " "' " " 1 ^>^ OC^LjLJI o' ^*^ t^ c£* 
iiua < (JJI q, T*ja. VI u - J jJ <K lie. ,jLi 4 lib ojJ*A; 'jitS jJ 

tS-S — I' <— *!> lijaJI j JU\\ Cilj SjLp.jJ| JakiJI ^ -UL-VH 

yj' Ijl—i o' Cfc^ 1 ; 1 ^ *$ o 1 ^ ' JL=JI <*ji^i (A o«j < <f— jaJI 
<&JA\ j 0jJ Si; o,>T ^Lit ^1 dltt jl < ^ ^T ,,1 LLA. ^lj 

J^ J ^LjLJ' J«J»aJt <*J^ I <^^Uj »VU, V p±e ^ ^Ju 

— Oiji-*— I' j— ^ j^— j ) chief executive officer ^A ; i?-.l t 
" lls J <^'j ' oAjjj^j^ Lib JjjiiSj o-A;jjijjS ^j-oi^jS^! 

jk^JI o^ l^ji ^jia^ t ^UjJI A^uJu ^.jXill 4j3aJ| oUj^I 

oBJLj i <J1^VI 0^ u-jj^^j c > ULLi\ li* j . ^lalj 
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o\— jV jJI (j i— ij , .il -i \\ a^s- ii_jiij LJ ic j^LLJ] Jal — Sill ^_j oj^- 
<±i_jrxjil ^jiajl jLSjaJM Jj^-j ' « LljlSjJl ,_5il i 4 — 'j-sj rjo^J 
lift ^1 J C <It iL jj^cji, t ^sJ J» » . l$J til.la>i 4-uLLJI <kkJ! 

. 0J4S! 4_jjli, «L;V 2^>s^ (_$J (5' (^ 

t lis. /AaJl J<f=x (jit <j— jjxJI J u-^y (/>i=>jJI 03-^-^ \jj!& 

l$1 i> J^ '•^J • 1 — M <-^ g- jl .oi.ll J Ull < Jala ti^JiJI J (j-ifl 

J jsJI 03 s — ^ 'j^ |««— '^ O^ cr'iJ.S.S-'Ji- 1 lJ* tMs^J |*' i^i 

C Lib JjjiS ^-^j o-uj^ f'-^.s O^-? • f*^ t ^- s " u-^^' 
0L-1— ■j^, om *-&«A' ifljUill j^=JI <_isU. iiilz, J*ilLi JiWi js 

t 4_-,3jlj^ JjLJU.j 0^ *V> CM • <W^' Ji*^ (^ ^ M 
J^ill "j 5j\ jjll J^j >Us Undersecretary, ) g-U^ Ji*3\\ 0^1 

tiss jjj, ^j f < ;i ^= J1 ^'^ c-j 13 ^ ' " ::^:J, i*^- 5 " f 

^^ M il < U^U 1^,1 i*43il »^> ^ < S-"^ 1 °^^ ^^^ 
U^2 u* < ilia <^^ oUJJ-^3 • t*~U ^ ^^ vi3 J 

1^_L^ J* ^uj ^ O^ ^ ^ ^' ^ Jl ^ >> 






^^i i.-.jun ^-^1 ^j,^ ^ f> ^ ., 
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5 £ 



^.jc*\ 3-ulaJ » ijLaJL^I j^jSa 1 [+Ac I . Lu y^LiJI »j^JI 
j^aJI ^jL^s Jjj I^jjU ^1 . « LjLAj UIL^j cjIjjjI J^o* W-^ j-&t 

^jj— JaJl 0< iJ-i* Lr 1 -5JJ>'J'!" i fr"-"*^ • i£-^' ^j-k *jjjlll **jJLt 

£ 3 jikjjiUI <Li2-dl JJbLa-jJJ ^L-ijj— ij^jS . (_JJ 1,1 <Jj_jJa rfj'-s J1 

clearing-house) ^-1 ^lJ\ JjioSj < 4 i£i ]} \ ^ ■>, < i..j_ij] 

4^s.lj.ljVI JJSj ^le 5aaL_4l i_SJ$j SjjLuill CjISj-AII J 4-;'.-. .) | 
1 6JU-I . (JjLnJlji ,j <j-Cj.il j JI -it ..1.,jV1 J_ja. floLJi O- 1 ^ <, 44oJ 

<Ka oik; <_oi: Aa>jj 4 minivan <Ui»i, ^J^LJi j JJH1 J I !_£_, 
4 «Lil — jiil |«fioJj t^-i— i=kjj ) «L,X1 . Mi aim ,j ^^jjjbjiil (j-jUVitj 

i«sjj 4j W j£ i U ^I^jjSLiWI ^L-wuJ,,)) Jj<Lij ^Jl cmls I4JI JjVI 

(JjSj l_i_j— J t I "i l jl jjjSjJj I i ^ . a . *! . n \. A i - '' ij J) .... u* ijS ^Jbj ( (( i ■ < it -\jl 
j ^Slij L4JSJ C * U' i jXl t I^L^Ijk, ,j CuK Jiks^ ijtoj I t^* 1 " 3 — *1 

j— ijiil j ^U^JI iuuJiJ g^bJI g_U»JI rJ l* y-Ja^ r L,1 ja.^ ^j2a] 
W-^jki t>^l jo'Jiill iijUa^ij ^^L^JI CiL^sj ^it oSi LLa> . ^/^y 
I jJ-^j i <J IS US (( iulij.j i-jlj, » 2^. J . o-^UJI JoaJl 

Ai^jJI of>Jl "jL^L. L,j5 W-5^ J^iji; c )j ^^j S^ . Ljj 
J—* f \j^ ,,U jUjI ^3 LS <Uij £ 4JL2 U, ^J^l ^ ^UaJI r3 lo 
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< -u-i* g^ J*i* £^VI O* jc^i 1 _*VI E L^I xl\ 4 ^ l£ » 
cj^—i < ^1 u*^ UL^Ij |jlj t .i^^ki U ^ ^j ^ IS jij 

. <u IjuStu 1 Uuay3 j&VI vdir,! ^ U, < cw^j^Vl i^^Jl 

jSSi jL_a.l 4 — ;i£j ^j^U u -„LiJI JjoJI |jj 4 JL11I Juu_u yk 
c.jijj3j 4 j^Llk^VI *LSAli ja.ji' cu 1 ^' J ' 1-ijl «U»*1 oLliUVI 
^Lk-aVI *L2ill ei^jj <siU «U ^ JS t lJSi\ ^ilh l^jLi. 1 
^_j* ^ J=u-AiLj 4 ^At ^.. k . - cl <jj . 4h,Lc iu^^lj oliJL 
J iLU, Jl ^jLtuajU i_i»j 4 OjSjV WjjIjJ ^ jgjLlxa^Lij ijib 
. ^-j j i ^u . -M j ^ — *-=»LJ1 J « ^UL^I slSill '<&j~JI\ 4o»^aJI )) 

. Jj^UaVI (J-c- f if-* L?' OJH.A 'j^-S^i fJ (••-*' " ^jj— Jl OjLxi.1 jjSj 

•Sjll iflb ^ jjj . l£ L, WIS (oUi*! tfl V_j 4 SjjU, Vj t j-^.V 

AjAaJI 4.Jj|i3l til j*\. fill jjA«j lil^jjSSU lajn ^^jlj (J^\ ' lA^" 
JjVI «jll <iih jSj jJj . jj-j^liJl JuaJI ^ic l a Vnlr. ^ill iiv>VI J 
|J t l" <jjirj.l L»j l.fr.. .uij jiJoJ <jjl_iljjl (JjLjjJI jJ| L^u 'j»" yjill 

j&\ t5jULi dL-^VI J pJ^JI li^ OJ^^ 1 0^ 1-iU. 6^ 

I5x^. iUb^ 1 VI C i^jil^aJI SjjjOloj ijSj^, <;U.VI ? (^.UJI JfiJJ 

jl J»j .U;„.A]l-;j 4 HAT J^— ' u" ♦ (( V^l' ii"^vJJ S^aill 
i^UIA.^. jjl J « Jao^JLj 4 A^aLiJl L^Sjiji ^ liljjjSSL, O'i^ .... 

J ^3*Jl O^ ^J^ CS-^' ' objLJI 4^j^J (j-ijL-Jl Jj^JI J<3jil 

.Jja.il &J*~ai ^JjSj^ *Lac1 tj^l-ii £)j &>*=>■ l Je^jJ 3 J <J— *H *iUj 

. CiL;>JI J4J j< Jl Ij,^ Oi^ 1 <-r^^^ a-^UJI 
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ca*1 i -^j . sijiui L j* tr » \ji\£ & p* o^J^ij . Jjw.lt 

OiiH ) o-M ^ o- u^ki u^» 4»L- C» <JjVI ^^l^ o, 
oJjU t ( ^ |, rt- , ^ ^j ^^ ^ \ Sji ^ j u ^j j^ ^^ 

D>»L ^^ u^ ^ g, JO 1 1 «-*j**' U ti^oJ < vr.j£J J»U^ J 

* *- i u' u l 

JaJ^JI dh Ji, ^ S -^U J* « ilfctfj C ^J1 i^| ^J^J ftiA J^ 

t^k. o* *J' i> j-au J j-V1 cM < «dli J*i _?J l*^j . <*4I 
J «u^ii^ j*u] ^^ i ^^| 0< i j, t a_,jiui s -i^Jvi 

V so* j« jJ *Ul J; « *uJiL^ ^ V, ^jj^ j,i <r ^1^1 » l 

tf! ) 5 G E g_ j>i, J1 tb, l^^ 0j s, V ^s i ^Ul uu^Ul 
ol-S <1_J I j* ^ V.u . c^j^LJI ^ J ^^1 J^inU -ui^ 

. [I] « l+lb J j«JU (^bUo^.1 
^^ u^ll ^j JiJI ,> ^ - ' ■■ '' ■■■ o' l^i -XSJ i tjjk] oUX 

t jJ us: ^vi ji asJ . si^ jssvi diJji *Uj <j u _^x ^ic '■-, 
^ji h, U All ;> . U., LS_^ ^ js is <kJ_5 < ^^Vl ■».■ "-VI 

. (jiLiLJI (^jaoll 3-. U-, ■ ! 



Y"\d 
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.\/j*q £_»£» VI Ly^j * ^j^-aJI (j-iLsiL iii J2 o^ '^ '^' *^ t^Kt-A 

^jii ^1 < oUjla-4J 4^lja.Vl ^UJLsJJ liaJLc ,-jSJ <- u^Uil i-asi, 
. (( ^JiUll £JjbJJ ^j^Vl i-iaJii.1 » ^, JjA=J1 j-aaJI 4jk-»I 

,. ~ jj Ojj^fL» (JaJLJjj JLj OiJ^ "^^j ^-°-yiJ ' *' — a A' Afi^ t" 

tfllj Jj-v'jj £ «LL,1£l, jj'jjJ ciil tijVi^'i jjic 4-*5Ls hiUjj^_^jJ i_jLS jjji 

. ahj Iksjj *ic <i»K ^ JSS .il^JL 

J ^LLJI JoJI >iil <^^VI 4.^aUI ^ T«ja. (( ^ tfl t5J » 
c ilUJ .J a^^U Sj^l c AuiSjJI <3U-. jJ^-3i Iajj • ^ai^U 

i J«=, UL^lL i USl^s 4i/jU<: < ^ C I JJ} . c^>1 l-'^l i^-.l--Jlj 
(jjjSL^ ^IjJS *»j^l j o U ^ ! ^IjJj « 4jib o^--' 1 -^ .^^ 
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j ■ ..j^n \c 4.J <j...jij) j ^--n oI-KtOLq ^hi ' *l^jdl (_yJJ ; L^jjJj ijj.9* 4 

£jjjll jlji'Vl tililjl 4 l-jj^jlj^Jl (J QjSMaJI ^M-oil Jicl ^ — u 
ijjjj! i^ji-l t^uia. CjV^M eia> , \ , I 1 < < i ^ <£.! ^ oljljJU 

llil "■= ■ frlaj i"ijl< I j -V £ Ojji„j <UjjjL, &jSij dlS\j C jil") U jJI 

Jlu ^.^i JUa. > . l*i, cgjiUlj * ' Oljjjl ^ ui«l Oil, jl 
i Iq ■■'■ AjjUail J-ojj > "ilnVi J3 A^loll! jjl 4 njn"» ,j fcSj oVVl oJ^J 

J.AA.IJ ♦ J«-J J^Ji J2 ,jSj J i CjLij£»lj (J-lLjJl 2^— J lj Jnll^ill ^V 

o^l jill Jln%j.a v>» (jrt t? J Lf^' *j^^ J^ 3 ' £ ^jJjJI Jlu <jjM^. 

. tl^Vl J jl js....iH (j tlj^-» (jj-oll OjJa^JI 

cjUS ^■Aa.L j^M c Jl'ijfxo Jijj liljj ' ol_i'ij"i..JI j^\j\ (j 

4.JVI I'l'Vj.rtl L, ^Lcj^a «UV' ^J* • \\ l_f>. t£3 (_ri (_s^jUa-» J5i—^ 

^Jl Ltjj^glll »jIj— ■ lijJ^" US 4 ^^ojoll (Jl Cj j . T^ . ' i L^JjjL-aOSlj 

^jjjl liljJjl ^-u (jJ^- • j^j-cLwJ {/£.lll JjJHa L^4-a IJj-i^i °j^- c l U 
^jic j^Jjj jUj| j^I dU«> ^1 Ojj jJ i -iaJI J.*a„) J^ -i^-^' 'j-i^l 



nv 
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5__ji,L^ S^U, ZZjJi ^Vl iS*»\ CiilS . ^i^il j^l JJ^ 
«U-^1 (/ Uo^ ' 5 -^ ^L_S^ l«_u d_puii joint venture 

^L=J1 ijaJl olja^ J JI3.VI u*-». 1 «J Lki t iULUJI ,> 

^'j' ^ ' **— fca l*-A.l ^jJI lift jjIujj C Sjaia. Ciljk^, «U,ll! 

0A» ,1k*! J^i-Sl < WAY «-*}.>. J^la-JJ . Cjlja^Jau ^ 6j^l3 Ui 

Microelectronics and Computer Technology Corporation 

AjjjSj JjI I fll i n" !. ■ ■ „ ^U IASj 4 *J^ t_Vsl gl , Of -l p—L^ (^J < jjj^jjl 

— t/J-^P u-'JJ-^J J^ cAj^» «Uj1j ' WAY ^uj (j ti^^j . jjjSLj 

<J^' J^la _/-=»^ iS-^'j 4 (^ t5' (5- 1 ij 4j»j3ljJu-iVI Ujk^ oll jjJl, 
CjI'm. .i-s"ill ,j (_j«JaIi (jlj it"! .-!^! ^ .<4aJjii.V i Q^Jxt i nil ^ L^JiLfij 

0-» jr^-J -*^ ^-^ Ljf^' ^Iji^^' *'j^^ < -*- i ^! ' t^'-fy "x^" -»'j^ 
,-, t j,U 2 ■ .■•■» ; a;K-iU Jjilj iTiilS ^lll lii^jrioil jj-a Lf ^ f,\ 

. (( Ui i^»LkH OjSJI Ik« ^^ ^ ' LLj::k » • <^ J>"i O^ 1 

JU*1 Jjia. WJ J^-«»lj ' OjAL-oj iSj-5 ^j-i (^-i j,\ t - 4- ^i . rt l WAV 
d^.ii.1 «Ua>la i,Jji, 4ai£3 J?h,I^ **-*•?./ cP* J^J 3 <-«J— ' * V-*f C-5*^ 

oL-jU-^aij < ^ijjj^l oLujj^JVl Packaging 5^*3 ,*^3 

V\A 
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"4 4*ixli1 oLjU-4.1 <*j*=^i c»ljL*il v> jh" cs^' f^ / -»^'j 

cAiixLaj ijALci j 4 ■* ■ B ^ *" " ^JJJ t? J tl tt ■ < ■?>" ' ' .' ■ ■ ■'' ■ I *-* 1 #2 E*"J?,S 

"'."■■" • ^L;>JI 

Kj\jZ (_$-< ^ f>V <J^l-« ^*'ji< Jj- 3 ^ J*^" (..j^-alil IJA , i 

' o-Ajjj^jj^ '"''j'.'.'j^?^ Jt ij^o fr^j^ cS-?--' c'-"' *SjU-* l*^ - "*^ i 

iljiVl.^'jJ^o..'. iijL-iil \^!c'<ijU £ j,l ^ j^Tj £ ^^o^jjl^il 
< t5>f • >• <>j- Jc oU" t*»J J^» ol d£*x&* oL_v-*-3Ll dUtf ^ 

^ | <At ■•*■■! ■»■■ La (^jL-jj lj-l2 <lx_ ijl ^ CjjUl ^yj ^_i j,| ^Li 
l^-ilj ail <iJLL, vJjSj Si L, »l»j (JiaJI < m .-j t-iS^, ^jiuj IJL, 

r ^l^s^lU-SjUi* ,jJI tiLo.1 antitrust ,»-a.j^ ) ^Ijail 5jI Ul 

CiL— S/^oll j^xi I i\\ ->"i\l <jL_JSj j i ft .Ij .rtnll ^jV <2jjbJ jxC (j-»j 

4 I lil ■>' Vilrvll £j]j£~*xJ Lu< ij )jl_j . ( j»2kjJill ' __ JiJj (_j1 c"i-v'j 

- - ' •" !• ■-■'-_. f -il*j iliJSuj ,j] ^ji.jli.1 (^JJI Ui 

o — uajl . JLill iJaj-u j^ic * 0^^ j' '"^ij^ ^-ojS! (_jjik , bbjLtUi.l 

^^ UjJ.^aH ijjLW jLAmij Jjy4b--a J'ft^^iJI oj^ SjiUiU 4 js]T 
J 3-^: lIU^ #-« lj-' («' L*f^>> cr'V* 0^ ^^ 4 ^l— ill *i» J "jjiJI 

.... ' ' . . . . .♦ ^ ^^* l>^"o' 4 «\A*JiJf. 

•■'■ '■ V ■ ' -■ ■* . ■ ' • ■ ' ' ,'.',' ■•'"■. , i 

gj-^al AS <l1 4 \\At _>;LL; ^'^ j ^y-* (j-" pi Cxlitl 4 .<iiii a«j 
t£,'-C L^>i ;,J' , Ji^ J Vl >>«> J4;-i* ^j'lj i ' i ' i l l JoLlJ41 pj-Jij U-^j U^ 
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±M hi A-ai Q'iriz Kid ) (Auj^. <u_i ^ \£ ^at t .^ 

l^ljs c^iij < -^i ^vi 5JIS3J -^ o-fjiis sj, jjV <;Lj"r 

tail u^ ^1 t^u ,j <k, j ^ijij j j m ^ui «^ ^^^ ^ 

l__.jSj ^Iji .j j- % ..,.. j^j < oljili, SjLe ^jd intelligence) 

^bJLj « <JSj 5-pa s^oli oLV^il J ( ^| __ ^^ ^u |> " 
sophisticated U_jua-l a^jl .%« oVL_S^J! jKl ^"e U.j 

a^jIj, J ^1 &* < <J ^j vi oi 'j^-^jjfj ( ^jsli — Ljji 

cryptology) <*v«JI ^ Ju- ^Jii^l v^-L- aJI «LJU JLi-St 
jt t^i-jJI ^^ii o^ f**-J*i.j < ( (^j^l — cj1y_jil| tiJb ,Jji ^1 

ejjb Jl lii U, lil 4 lUiUJI 4^LJI /AiljaJI J ra U...*.l jaj] [ »^ *aJ1 
Ji_a.j C 11_«J j^ill J_jbi . ^,j3j| ^Vl (.rAjUs cL-jl^l 

(jij — » o< JSa <JL»j* i5~3 0^*"i' t* - ^ '"** * j-^l u -l *^Jj ^«*«1 
i j iJ i^jL- 3 ' *U»i*Jl l v"'- : ^ i>» ^jjIJJ' «LiL«jJI ^ ^^ (^t ji il 

. <1^ ,^>JI ^Jj ^fl ^5* J1j4 ^lj I ^jL 

S.„,- J fC jgc 'iH iaisill ^,1 : (Jli.. : ^a; j— ijTj j*j! ^ l^i . ^ .... au .. j o' 

. [Y] Tj^i cijUl 
JL j i *J y-i o^* ^ 5 j^ WJ ,;: *-y J i*" 15- f 1 O 1 l> 

Sj^ill l+J ■"• -jt . o^piL^ '-i* *i>rt»« Jf* Wi ttiSL, *+a>_j<i O^i' O^ 
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J_^3 « Jhi^ » ^ ^ ^U cn^VI O u ' *> 1 * t^' l*JU=.VI 

t oj "■!■ <1»«J »^>i=JI ,»«^ Ci— jJj ( J^aJI li» Ji% f»«J ,5— ujj 

^^il ,> XJ1 j^l Ja.1 o* ^HV^' «> ^ J^-J «Ji < , S ji>^> 

^j-t J-i *l jj^I^h Cp 5 'lj"' f '.' ^^ CJ^' CjL- i— ijll tdlli Jjfc j f JiJ-kll 
■SJ."">1" C ^ jjtiTi.'.i,; <l»jjilj *jj_j1 <JU <_<-■ , All •>-"• \] /OUI 



tvi 
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^ oL-iljicVI o, jxc j^ . 3-uLUI <Lill J^ c (j^liJI J^oJU 

'J— J_jaJ j ., S i l l 4_tUaju-il (J_j2k 4Jj iVI ^j< JJLc- p-jlaj 4 l j'-» i iajai. 

4 _ f lW« £-• J — ^-f* jj-aljaJU- il £* 6 jLc OatS (jSi'j * *J**^' J*"jH 

j£t 1 1a, < LUI 1j£, < L-J>j ijajll <£UUj S J^UI ^L} _>JV 

Lail ^1 J) • JLij if «'■ ■ J U- (j £^°J ' 4-udaJl <L->Uj .lal* A=uj ^IS 
Ua jjjja.^11 iuili^JI JU.j *ljt sJ^i.i UK (■ ol .UJ1M ^ *J£. 

. tt f CjUiUi <J liLLcl »V^* Jjj J* tSJ* * f>' ls^ t£^ W" '•-»? 

j >:i i cjjj^} j*& USj •> La lls_j*il *1a*~. i o 3 -* ' Ll— "l » 
yiu 1 jXUlj . fXUuk c > J f £l.lauJj ^U^V 1-*a. U-akil 
. tiUi Jua. _ja^ ^j < !!>Ui UBjll 0->iJ U^j^ ^1 ol%koil 

AjUjUVi *!>?* ,« pSsl Asa*1_j < r UVI ^1 elkall ^ £_>^ ^ 
.aj^L-it I . ^ iJai. o^e o' lWo 4 ^■ Xcl5 '^^ t-?^ 1 ^ 

YVV 
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,L aVI o* jc^ 1 o* - 133 *' u • i >^ 1 J 1 * tjjA ' b^j- 



3 *}J\ l ftlac L, JS^, <j*»1 J& js^ JLp- Ujjj 4 «Ui cualJI 

. ,^+, ci2j ^j^.1 jj < ; je=^' 

^- t5 T if* cA * u*' — i^—Vl #lii31 ^i Ok^jiJ fci**- 3 i/v. ■«■■■■%♦ 
Suite l^Jj < <] ^ ^^' .. i . l-t — ii 'i ^* Jj < ^ t 4j^U ^.i.'s'i. Jjab, O— yJ 

^ ,J \ t SSa.ul i.ija o 1 ^ <& 4 ^' i^ ^ ^^^ jsl_^ ^^-il 
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ojjj-^jj A A^ji! jl^ul *\*t&* jjl^ Lo £,1 d U. -v *'.! a \\ li 



-^jS 



L'a c\j*Zt ^y. ^ixaSj ^Wajj i ^uL**' I.L& Lg^i ^~li ^iJI <0LO 

j- .. if - jjj • <S «jUj 4-jJ-J.l ^.i-iix mj_ <at 1-l'u.oj rtJ-LJI j"^ - ^"' .12 » ( p^ll! 

eL__S^ji ^JLt ,_| "U-u^ii oui_lLu (_^j-^j ^(1 ^j t>V' •*** -j •-^j'jj J' 



Jl 



(jis-j 4 4 _m jiM I 4JLi!'l (vjit c l^^s (_yA^ iis_j^.j ( j~aA^> oj^-j j^ t5-^ 
<.i.. : ^. i iX-i* f^j-iS <ijje (jr* 1 - 1 ^ 0^J3 ' U_ji-a U'Gj ^^ 0' C^ 



^3 



4 11 oTi J liijUjjta <jK J t^jb i^VI 5^1^^, 5JLLi, J 
^ K <uli j — a. j « J.l.' l U.,Vjl *LSill » ^JL.^, Ljoi jjii.1 

J.—ijJLSU LjXi; ^1 ^ ^T j UJi^, i=.jjVl 1^4=^.1 -^ o ^ ' J?-»H 

(J ^a>. • (j-'Jj' °> OJ^JJi C»ij i"i*>l , liLi Aa-j (jJJIj ' (•' iji l5* 

Jl l.g.1^5 => (_jiS1 i <Ui alill Sljjj^^JI JflLs. J^iji^ ^j" ->*J 

. »j^c <j>>^' ry^ji i geometry 

L_--_La. «j^al. ^0% Jji=>-; +il VI < J>3 0< L J- J t!^ i '-; CjIjjj^, J 
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W\\ jj ) ■» — <i» y> <* J-Ail Ua]| v*A? '^i ^> o^.r- 1 * ^IjJI 

. , »ljU> J2 £-, 1—^ (jo^j fJ^iJ ' U^ll CiVjfiu J V*-^ C>^ 
Ci'ji ; ii^iJ A iij 4.j p.iJSJ JiO-jS LjUl i—iajJ <Sk<lJ jj (Jjj^L— j fi'** 1 " il 

£)\ s^j ' fjlj^Jl (js-J—u O^- 3 ^ j'j- 1 ' L r 1 -"-i oA^ P^J-J ^jS 



YVo 
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The Discreet Charm of the Bourgeoisie A-.jlja.jJJ iU:v,i l 4JiJ|) 

1+Jjla.l 3* LflaiaJ JSL-j 4 CiMIJm CiilS ^1 l«£ j/i£i £0^1*11 J&l j 
5LL— ij CiLjiLiOJI jSSl LJ* f' Lri <^ T ^"^ dl . m i- M i ijljj j 

^A Jjjl JjL Qijk cL-=Jl <*1. r» , J l+il <a.jAl < 3*uk 

^J e. ££ -'M> Cfc^' i> i ' 1 * :! * ,AB ^ ^ ' ^Jjjskj ^ijliul 

. jlj3i-aV» J* OXS.U11 o* XfJ* 
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« SjUll A «JljJl 1 jO,ii. ^1 ^ ^T \ jj J j£i J\ .!«_, L -.{ 

M . _ i ^ *d j i\ a J^ , i lj q l j — ^ ^ q, SVt /Jij'J 4 1 ofc<J 4-i J). ' fi >ll * 

^ — g tj^j^; V jjlc ^,j ( LjJjLa ij <"j£j ' *LjjJLJl 4 l« "i L„ i-Iji: ) 

<jjkil jji ,^1 4 compatibility ?^,jl jjl Jis. Uj o^f ^1 ^ ^T u l 
,_p — c Jix-ii i_=_j_-» ' |«l jjj tf' ^Vf i>« U 6 J „ ' t s >' j u^ <J* a - i ls^ 1 ' 1 
o' — sua. 5. — jL^JI ftia ^i ^ jeijJL . ijjk.] ^1 j^j ,_jT SJT <J 
t ^oT jr^l r»Jj^ ls^- ^ ~^~' -" ^^ OJ-*^-^ ^hjj— 'L=>-ll ^^ 1 ~A I 

j ji«aj Cw .l la' !jl villi L <_ij — iljiiJl (Js. jl^ <-20aJ (J^-lj j*jK 

^uLjll (^JLe Ojjj 5 iL_J! tdlb ^U £ lift ^ ^^JL . jW^I *_>a-^5 

^ l^_jnji UK £ oLjUl oUa: (^ cjIjVjjJI ,> »^j& ojjX j1i»l 

. J^SllI jo^J jijj ^1 <...i...ij <( U Ot">J 

<_j — iiJI 4 — hill jJU— i JLs. »j«— a CjLsLSjS Liji, ^1 olSj^ill 
f' i^; c£ T » L^ft S-wjaJI jiljj J SjJUJI ftjUfiJ' cul£j . <«jail 
5 — !±>JI (^JjJ ,«iUI Jji o 1 ^* jl> (^ ) « <^~JI fljstyj 
r lja^ o^J - ( ^jill - WW « 4-^-Jl ^IjsVlj o^lj >!_, » 
iTiLi^JI aim ^ij i ^ oL,^iul1 ^iti j ^1 ^ ^T iZmJS_jj j>, ^* 
+**-J O* L^ 1 ^ »ljS ci-ill t^s^JI J s jl^?JI Ij*JjI>i ^ (jt-sofc i-i^j— 

iijjJl fti—o. (^ic <JL,^I ^j^| ^ t <iSUI i-^^ul^l j^^, 
£ i^-^l C UUI t _.->^ US! oUiUiJl jL^, ^ ^jJL . SikiUai 

£— i'j 11 J — *=-!' O^ U'^- ^ 0* O^ 1 u 1 ^ 0^ |J ,.1 u; ^T U 
c _j. SjLt »!«, l . 4iiUI i^^ljaJL, ^ii U jf t c-.^ .. I^-JJ 

J «i — ^iLu ^jj, iiU iiii; ^ Sjjts i '<Ljjt,j cuU— j cL-li i^yr 

JC— i J> C^ 3 l +*' ->* ' ^ ,1 " j IJJ» cj^ Jji; Uj . VilAJI 

JUxVI <Wa cjIS tfill ^ f vl c ijjljsll iJlja.vi ^JMI cm U 
« <Ji«J| UJL ^u., oV'VI lib 4.^, I . oV^I o« JjVl ^SlSJI 

0' L_S . E lj_i*lj JUjVI oLil^l J S^L^JJ J^ 4 Uj"^' 
£ .lj jtall 3SL41 JjLJI ^ 4^^ < U . ft-, (J ^ oJ Vg^L^, 



^ULJJ ^L 



TYV 
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^jraj fl "■ ■ ■■ " ■ l^I ' llA^'-S ) LT?" I-* -1 LS" 1 - <■£'-' ^ J 5 ^' f>' (^ l£' 

4 J_j___JI ^L U&i. lift ,j »ji-a, ( ( iijLdl i-u^Jjyxll ,j l^-iiLAx. 
Ji£t i * ^"^i <jl A" i"-v II * 4 4 ft i l j . l l I JJ.I .11 j)^ 11 4 I.. .i l -lLl L£ i^j ^JjJa^ 

^Ul J J — ^ 'CiiLi L^-jLs. o. j^J ^^^ dLLa i> jj 4 UAV 
iSAJ.1 j Metroiogical Service ^.jVjsJI p=lc ^jij i JjjiJ 1 olS^ii 

. ^y.j..,.^» J-Jljl j Wsfca-I j_3 JjVI Jo^JI v^ ! >* ^^ 
iiJLj i ( jVjJ OJ^> ^° — ^ • v> ) <J^-U '-^ 'cj^ W^ s-u~JI_j 
jj* jJSj * (jj^Jjkj— JlI ,j-<j JaSj i-la* «L_<aLa. <c_j<i, ^1 1'i n ; »jJuoJi 

i— i-ijj i>1 Jj"^ J^ 1 S J i~- 'j^ *j^ 1 ^^ ' ^»T r U -Ll^i. 




- » i~- ■ Ja. ^ cjj C >~tj^\\ olj AJ^UJI <_u_J_j^Jl dl. n... J-» 

*^V^f jjj«j - i j= , -«j ) cA 1 ^' J i=j * i ** — *"•* °' — ^ f' lt; t5^ i - i2 j-> 

^, <a.jjJl oift Ji, ^jic 4 ( £^>J1 U-p^'j W^J^ u 3 -'' cA-oJ-H O^ 

YVA 
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l^ ( ^jil - u.^' _e tf ' off " the wa]1 > Jaiai o* ejU-I 

. 4J IxJ 1'.. -ij Ujjl ^1 iia i 'i-ijL; 

U^U J-^A jjJj ia.jSill ^sf OJJ^-^- 1 w^W^' o' 1 '-^ -> '-S- v *' 
.___ _ jiuo^^j t^lLjijUj o-^'j 1 ^ calculators oU^UJI 

«L_J ■ j 1 qj_ii U-^ic 4 ejjjjijl I-jj— j1 _oisJl ■•'JJ^J mi JL.il Ca=»j CaLj i 

. A i " i «■% U I * "t ^ t'« 

^__£ J (_jj (^T <Lia -J ^ill j>«ill ^Ln - ^jj! ijll J_jjLi <^"jij -X* 

J ^ <_>T Ojjjl Jlill Jjj— < (jl* . LjI&Ls-j iSj^AJl c.jLiJ (jill 

,jt II 4 iTjIjI-J ^j-j ^1 ^jJ ^j — Jl iSjli 4 -L»1*U1 i.ij, .il^aJI 
I j" y (j<i ^ "»■ nl*' 1.-.J--J i i .iVi (T-i (!jl i£Ji (J^i *CSjn-\ jj* t'llaj.j'i 
J-iS <"il ij'i ... |I ** • ^*** ■ ^'" t. t ii ■ .il q___]l_i i^^S i**inii ,n tJJi ij ♦ diL^l^x^H 

Oija.j3> I oul . i-al fcJtl AjI q i (_j ,JJ_j_-_jl1I ^1 ^j ^T (J-Xju ,^1 

'"il__Sj^ I fait >"l t \ "n'i L,J_U ' Sl'iKU 4JL^rf j LfA-iL-j j,! (jj ^T 

^jj—jjJ LjjLiLi LSjj^-j OjLt2>.i .IaJ . <tjl jl-a ■ j»l I J Ciflj-j _)»-"' ^ jiO 

^jlL « 4iw^. ij put-and-place jlSil iu_i,lj g._i izihjjjj 

J iIj — ill ,J ,_5_j_jj t-ij — i (_£jj'_J ' IjLJaaJ — il jjSj' l^.jLijjjoj ^,1 ^, 

,ji L^JlsJu qjjjLjLJI diLujjj^JI (^L^ai.) ^ oUjU'i ^ib < Uojjill 
t".il . . u-i. U «*jJlsjj ( CjLjjajjJI <s»_jjj CjLjbJ J| 1<j_j V i <Li .-JJ <~iiLi, 

uii jo.1 L^J . 3jioJi_J.I 1-ij.^ijiJI £.<, Jj^o^ill <juLU_3 i stnsor- 

. jj^LLVI ^ <Jjifll CjLj^UJI JLa^, Ji.jj 1 ^1 yi ^T 
i-^L—iJI I bJSj.] J (^j ^T (^iJ ia._jj V <i1 '"■ ■■_■! <JL-ail 

[*' U'J t-> «^«ijjii-o ij i^J — ?-" (jd\ &J — ^Jl o' O S> r --^ t* 1 ' "" 

Skjx i^UI jlliVI ifib o« A. o' ^i ♦ ^^ ^^a-; (^ ' av...v» 

if — a^JI 0<1 ipoll Jii J S^aliJI l^JSUi^ 1^1 4JJJ.LJ.J .,1 ^ ^T- 



* 4j_j_iM ^Jl. 



YV\ 
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^j — 1 Jj2 Ljjii J — j\j: \ <L»jjJI (jJL_t (j^jjoiiijl j^.1 jSJiii 
t-UU. ^ ^ JjV o 1 — iM' j 1 J U.J — '>* <^ J^Jh — p\ ^ ^T J 

( jiijjj <2jta4l l—OUlj jLot J>a>J ^^it J il-iil C cAjij'i . .iti^j -I (J ^T 

uik ■!■>>. A IL ££_£ iaL-S <-L->a» Mj«l Ljil^j . I4J L_La.L_^LI ^1 Jl 

. o^ji* A-LJij JS -1«J Uij ' ^L-JI J^Ui iUl °-l^ (^ ^51 J JS 
gjKi . . v i J_j 4 LaJbjjj 4 - i q 1 jiSI si — all kouu ^i (jJLilU I jj> A-w )-; -^ 

i i_«=- iS^ jj— ill ajul—^ 4 J-^ljaU jljiiVL. o^'^i 1 JjjH 

. tliSjJI J_j — L *}ll<VI «JJ — =0, J — jntljiM £,1 Cij~. 4 *J^£« IjijSj 

jJjULl (( I <^i — oil )) cjjj ^Jl ,jl (_yic <<£^ ^J nj n a j^_at l^ii-Ej 

,^111 jJ: ail ^LAa.VI ^ISJl ,> *V» iSiLkll JjaJu « t-. L . J U|> 

1 j L, Vj ) i±tlaJ J3A ,^0^1 J 5 -il^ <1LJ Jl « Tj^Ij L£ 

j,as1 ^yU ^IS Ujj i fly^-iH liil j . pi ^ (/>f oLuSj ( iij <j jr _ J ,-_, j£; 

4 c jljil J — ^ 1 J-l^oJ ' tS.T™' tjj ■ JiJI vg-a V ■*>" ,. ij <~-~&j\j* 

J__S£i j,! ( f^-jA\ — ! (j-^' ■»-■■■ nnj <it g^"! fj <' 8 ^ ) f-^VI 

«, iulill ij^UI jju ILuJJl ^ ^1 yj jjt Ja.j ! VI . J££ Io-uIU-.a 



cLL-aJI ^j .1 . .l~>"i11 ^j„ni I'VAY ' JJ. .■-> jj Cjj-% nil Loilcj 
4 u Vi.ll lift i_SOa> (^b pi ^ (^'1 OullS 4 ^LLJIj a w^U CiUV^ll 

^jIjjJ p j«=m beau monde « Jj«=Ji piL&Jl )) oLjil .A - ; ^ LI (^-yJj 
4 ^bJI pUJI j! ^Ldl ^^--.'Vl jl^-ol ^Liii oils Umj . 0J ^L_JI 
L-hhI oiiel U L^L-i c ,1 VI < ^Ul j^JI j^I ^ ,J Ui»2j 
O* ^i*^ i£-"l j<'l ^J ' ^ a l=> 1 O 4 Jill o*> J^^ Jb £-^f< J**- 1 ij^^-^ — " 

^j__c pi ajJj^< /Jx ' ( Jj exlJI Ijjb jpJbLi, (J ^aJUa^aJ! I_j — uJ 

^leJjUJ US Ujj I_Uj 4 (jUjxadl I^jjSI^, pl ^ ^^ q\ .f,\ y j (_$T 
<j5i.jj' jA^ V* ' A=klj ^jruJol^ll *VJ-* (j-=»j-p j) ♦ CJ-'-r'^-^J J CZr^.-S 

(jjjVI » j/^j ili L«J — jjl-jaJLl (Jo <Lc ipi, 4JX... ill t _ J it T^UjicI 

,jj JLJi2>\\ eVJ If t^-^i ' 4 !•*£ ( ^-^ «- i j« J US ) « jjjS SI 

YA- 
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J / ;J) JU^. J < __VL___V1 J S_*toJI y^Ull ->-*t J J_^ 
tu-lj-J o^ J^ '^>)W-^ r 1 (_rf ^ ^j--- 3 ^1 4*J__1I -_lj=-ll 

..U_U__- _J^jj 'L^ Ji_H--N ^ul^'j * cwA 1 cy f 1 wi i£ r o 1 

l^.U ._«_ dlL-OM l_uA1___-I J UA1 J 4 . .. ^ . A] 1 v^lj-JI J! 
-,_iL___Jl J Aa^Uill 4J-iL=_Ji JLu___: Lpj>-- o- J- 533 ^ W-1 

urf __-^ __J „ll ^LUI JU ^-Jjll U-ljl fA-1 i>£---lj • <^Ji-Vl 

<, yiii-i; (5-J1 ---J' J 1 ' J^^i t^ 11 ^J^ 3 o 1 * J 51111 j_h-s_1 
• [V] Js£ ._>-> ^^ cA~ J ls^-'J 3 - 1 U ->» i-j* ♦ « (jA^? ^ i*^ 

U -Jli_, -ijij oljx-i-j ,Jfl ol_____J1 ^ (J---J gU— ' t_&«2 *-** 
4_J "<sL_}L- V .!,£-; S.ji.^t.Uj — «Lij___i_ll Kj< t^ Lj-i Oji -~l<_____ 

j > • f : i u --jH 4_u--!-i UjJ-jji !_;-JI J^' i> («' Lri _sT (JUaiu 

2L_-.jl3'^j-VI «V> USji ^lll ^jll JSL-UI utA-jj <3^U «U L, 



VAA 
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^1 ^ _ jj ^ ^T 5VU, V js. J^i\ ^L. _ Jjj <^L3U ,«! j^VI 

J_ja» ja.-i ll »_j^J _jj£jii j<jJ*> Ij^ars. (j^^, OJ^'^J ■ ,« jLLrsjU l*^"* 

*l Sail ^ji J Ciija A^4j2 Ijj tJLa. jaj vibj^SSL, w ,i L^j 

SJ om, JS jj bbjlAl jQ.Va £f\ JjS 4 T.yi-s Lft^iiuj c ^Uk.,-^! 

^J . ^% A" * £ (Jj AgjJI t " il "Yft .. wi ^J V fl » fl ....,. i l p L^a *1 ,» fC ftV Vi j 4 ^ftj,*s .*^3 

it!.. .i»j Ifl-il L>»J ' .^jll j-N. j£-— J <J_jS— cvj jj^i _jjJi ^J ^ , , ii . V8\ l t-lt . n\ 
L>ilA 4 ^J- 15 -^ *^ tS^ LT^' Ci^j.Ai'Jlj oiL,LajJlj iljUUi*^! JSj. 

oils 1^-iUViH ^1 «L- i-s-jjll ^1 ■>*> i±jj^. L, « V^jlj^j-Ail L, Lai 1 3 

• Lfi^ -5* ^J^ 3 — *> ^*- J ^ (O 3 ^ '•^ fil ti^J «-">>—« (^^1 J^^-Jt 

, ,C-1 IJI I J «> 4 L, AaJ jki A*,\ I 4 .. ik i *iljjjSSLa ' "' J > J 

J^aJI j^Jh, CiUljal i^»il£ ^ Jl *dlj> j . O 1 -^' ^ U J1 f-?W^ U 

«Uju_2 cS-iN (j^ja-H o' j^l -^ • ^^ O^-oi <^- iJ ' •^• 3 -^ 1 ^ O^ 
-U, (^Sill j^L-JJI fOi-*. jr> >^^i ^Vl £JL K IS^I — ^3^, 
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^Aiiii, ^UJ' jj^XiII Ij—ijj ,>« o^A^I u^ O 1 ^ k j-=' 0^> 

Je ! fcjj-^ ^M 1 ^^ Kr^ >SH <5j* JJ < Sj^ij: ) j i iu 

ual ^U Jl uVT ^ ^ L, oVyl J3LH: ^Jl ) JLAii! j Lil^ 
^LUi L iiaall ,UVI £ U-, ^ yvi.L, 1^^:11^. ( |^j 

y'* ^LxU « <-aii ill— VI (.jl^li 1^ ^uaJl 1A* ^ 

vL-^j ? oj^UI ^ tf jj| ^j, lijb ^^ ^.,^ ^ 
jlljJI ibL^ >^ r :>_^ Uj| . ^u^ ^j Ui „ 1 ^^ 

•«^ <J£ ^ ^ ji^vi SliU, fcl^t ^ju anti-trust ] 

^ Ct; cilUs j^ ^ j^l^Ji m < monopoly ^ jL£ ^, ^. 

- <-MI Vj^JI ,> <.jU41 ^ ja j, ^ djj ^j i c,^ 

jj^ll .A." JH < W y^ M ^ <j| VI . « 0j Udl <^,l _^T 
" ^ Jl u 1 * ^ L ^ 1 CH"^ ^1 tJ/^ ^ ^ ' JLujl*5]l 
,^--1 JJ . <^UJI ^^.i C>J 0JJ ^ WJ ^.^ ^ 

J-* liU . -!l J^. J, li. ojSi L <,^JI J b* ,^ l^, 

J 7 ' ^^^ ^ l - J ' ^>i. : ^HLiU iil..Vl <Lo, o:l< 
L * ;; ^UI *£ii <JL ,i4u 'Ua _Lall> „', i • '•■"'•, 

rAr 
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< SL 



HI AS. u ) cj a ^Jl li__^ }Ui Jjjik 4j| clljjSSU ^i_,j 

{ ^>dl — « , 'U nj U 5JJ1 ^ » <u,«J1 J Jiiu gallows humor 

■<_ii*j ^ j <k^, j^i j v z^j*. c t u <_s_,iu <ii ^u 

S^ibUJI 4-i.^iUl ^LjJiMJ iSjU . Band-aid ) j_J _ aIL. 3K . 1 
-»— — J**-^' tj* ^^ t5*j ' »jii--J1 j^j>?J1 J>i ^-ijj jjill 
<j^1 ts:wx^:i t ( j^j^l _ ^.aLJl L-^I <,.ia3^u ^jJI ^OUJI 

C J -9 <-3 C&! fJ • (< "* — ;_9^ J t^j uA?jil L*J^ ' Aj' JJLi 

i ( (O^-jSlI — <aJiHI cjlS^Jill l^ vfljUia ^t , interindustry) 
v jSj j,! lj' . itflila ^ j,J j^-aAVl' ju-JS ^,1 VI < U t.1j..*> J*A3 l«-l*-l 
J 'ill ,<Mh<J-c- J-^-)-*- 1 *JL& ' *4-«Uaje. ^ i,"il . .il.i'i Jj Ajj^Jlj A.. ..jtljtl l 

^j j j5t' ,L.. . 1 (_JJ«i ^SJ . "Ci^jjlSjl <L£jji4lj «Lcl.i ..mil Ij jn Jt-g— >*i'i (jl ^jS^J 

c< 1e. i^LLvll ^ >,jfl JVaLwjVI <JT ii.b ^1 Lr iii«j J i_ail (j^L-ifis 

\ JBJikb ^^jJI i^Uj-ihjjjjSjI jLuajJ «_» ^jLnJiil » Ja- " ....i.<, < ^^.11 (JoS^ 

J Jij_yLil" i ...i jjilj qjLljJi lift £j\£ jJ (_^»- t Aajl |Jh»£i-q (jit I— ajl 
j ii 1'i J "* j I [jJajj_jjj_jS IjIJ Jj^juS J JjlSLi __ t **Ml ^jjb ^jJJ (JJb 

4^ — j>=»JI tS ***' cj*'^— PJ-'"*^ 1 r* 2 ^ ^ ' c5j^' °jo (^ * <i s .x-\ Jb 

l\ ->lj 4j_^L^ Aa.^3 V 4J| S JI^'W ^b Crf' <>> ^ ' ^^*!■ i,S ^ , 
(jS-H J% c5-^l iAjj^ t- 9 -^ «^* li^^ J' ^oVl j> 5_jlJ1 '1 J* W-;a1 

jJl ojuLt »_>a.jXI bja^ill I^jjL— j JjXi tfljjjSSU Cl»=».lj I ^«-» L»xi 



YA£ 
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. LsJlL] jb"'U JiVi, .iU 'H***-, ^JJ 4-jie^/l »i* ol»K ^1 ijjj 
^ja^S )1 9^1 ££jJi (jJjhm .1*1 jl •^ » ~ >..iU SjjLLII jtk~j (^Uj 
£j£j Vf *U W^-JJi oLoalj djjJJ^i ^11 CjJiU Tjjiktj . « j^ 
Aa.1 £. i_iUill liLij jjic 111 Cu~fu£l Ifr&l C J«j »*Ui* JjLu Ji 
^i* ,^1 v£L-J1 o< 3JS ) ^33j-Jt JjLul 4^.1 **~"j t^l <5M,j 

. ^jJl «*iliJ j jSill o»-Jj *LA*JI JjUn ^ <^il£ £ tj-fcij-JI <j 



Uo 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



jy$\ Cg*£ diUI J fk-jJJl 



4.JuL»~i «l i'*-9-" t3>« a J^ j lr-\ t LjLt • Jji-j UJ4-4 CjLi ( ,j_»i g »J ^ ylto 

jjaj ^1 i ^^c-JVI V-S 1 * (^-^j^ cr"-^ 1 J'^ *J~ ** IJU. Jj^a. 

.. ( e^^—fl CjIJ £.1 — JjjS Cfr^ <Uia,V (^ill jk^I ) tr oJjjJI ,j-ujjj 

jjie «. Sj j,jJJI . O 1 — ^" '^4-J ^J-a ^ijJ" «ia.lj J£ (5^3 Ljjjjj 

( jiajj| Jj i_ijjikl! , v^-j L« _p£l <• _ ■■ . i nlli tjjj olj I4JV ^LiLJI 

j-Lc .},} Jjj l^jl lUJ.1 < jjB-o f'O'V _j_3 "t n~> ^ <j^_j2JIj 4. .^ . ,1 jl| 

^,1 j-ic . lijUal l^ilio (.ill CiL^uLUl joJui ^ »JcJ j (j & -_j'ux jAu 
y * 1 2\ I 1 J, ..ft . l 3f"°- 1 l3j^ ^JhJ"> .nil "Li—AJUlj |«^ll< (^J j 1L0JI 

02-: J — 22*^' S-" 1 "2 o' ^ ' *>" j' jc-*^' ■ 3i4, J' C?- 3 * LT^ 

ijlo; /All ' Jfj 11—iJlj jlikJl *J4^.I tJ3 Jl ' (_£jj£!l\ ^jii\ (_jit 



YA"\ 
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y.lj\ Lf ^ s i) vJLJi vi-^j « <JiiJi j>-Jl v> ^tj> <k^'- 

. ZT. w" fV ctt <- S.ijj3— U 

^l-sjssjsii o 1 '• — ^ y^ lM ^^ ^ ^y ^'j 1 ^ 1 

y,< »., ^L-il oji; J3 . Jill UU^ ^ill iiSxAl 1j— Jl y-ljSl 

yjt *_^»jj flj • M^ '^ tS 5 Wji- 1 * ^ i^i(^ O'j t* 3 * ' **J 

• <j *J?-3 c^M' • y^.?^ (i °J->J <Jja11 4. 1 .. i l .. til j »_^j — : <UlkjJI 
, w . Jji ..; '■■.■■ 1 1 " 1 ''' J) ^ *U ji ) La-J*^ _3_aiJl <JJ<— a< |*1L*JI ,j-itS 

. 4^1 i_iL~.SU Oj^A as _ ( (^.jill 
Aj '*_£■ l+Jt VI ' A; f>>" U p ■ ■'">■" *jjI jJI _3_*-JI _j' — ^ 

jjili «LfljjajJ1 JiU>. ^ 4. !nn->"i 15AI1 ^jijJl Jiju- juj £ (J-ivil j^l (_jic 

, .dJi 
^.'-t aj^jjJL jo^j 4jkjjj4 *^^j "SjJ^; j'jj^ Ji-^i i-*^; ^ r 1 ^-^' 

♦ Ji^l <^^i'j) ^c-—^ 1 t5- i i 1 0< <J^ 
^ jljill gJ-J 4j<s: gjbU, AjSj^VI oL-i^jil , >^-;-.- __ y 

J— &!X\ jlj—lj iajjil J^ ^ Oa-j L J -s- . H J>=allj 4^X11 J.ii3 

• 5 j^JI t> u-U 

Cm »jbVI ^^J — ,1 o, M_i SjiljJI ^^.aJI r i.y.,.,i __ t 
*~JIa1I Sjiull Uu, < yUV _ ^UJI _ ^ i Ji_V - <^J1 _ 

YAV 
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j_j1 «. i . .i,1i t^iLij^ll »a* j .ijj J <ii pljxJI \ji*s-i J£^s.V L»jj 
protectionism <-_uUU=Jlj J^l oil j — =•' -y^ ^ ^ij*^ _£-> 

ijjjiaJI »i» {-l^dJ %yr\ j*=>J Uil li* ^ JaJtyl < Ifl i-^l .<-i ^IS LJ 
4jUi iO& <l_ja. A*a < J-*^ "Cijaja. j ciliuiU UUa.f 'lad; "J/^ 

< <wi j^j (.jbu ^t ^jo ^ < p*jJ (_,!* c&**W cae^jj*^' c*»- 



YAA~ 
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^UJI (j^ ».i.--s,.j itU-; Jlj V <Klji« »jji»-^l ^j I Jx2 ,>> 
^jjj^SI (Jl <JI jl^ 1 iSj 3 -^ lS^ 3 O* Oh^M g-i<A~-i W^ 

3 «J — sj o>— 3 j'j * — -'J- 1 -' ^ jf-^SJ*. i tr^-S^ O^J^ 

i L, ljj^ j o^ 1 •*■ ""fl O^ L*- 1 ^ <«j*« *S|J-^j £_Aj * SjAjLji 

^J 5^1 B ) 1^W»U itSi. ^lu_M...lll J AAj^] ol — ■ ijl ' <JJ 

'■ j .1 1 (J6 <SiU "U^la jlib tjfJ^ O J"?"'*'-' '^"'j-J * (»*J-«' ^J.^' 

(^j__ij J c£ »i ^ <_f" *-^ OJ*^! '^^ f*- 1 ' ^' ' O-S-H^-P 

C .JUll jj-IjaII J-n ■•'< J>_ji !_33jl> lio> (>i ♦ J ;«'» ■■■>' I I ij o1$j— ill 
1'AjI LLfc *L; J «»J ^11 (. ft J — aill CiL^I j <cljO=J ^ jl^s. >(bj 

jiC (j-lSLj^JJ (_£■»•>— ^ J<l . <J WJl<J O^ *i»^k v3>~*" jLiloVl t-pU— 1A 

pii, j* C ^LjSjjJI jl i .ci-i"> lill jjjr 'l ... 'l l (_j-ft> J ' (j^3— ** '"" "> U vi 
. <j 4^aLaJl ,_5_j~aJI _ 4 ,Kll (_jijaJI |_jlalLj._3 — C- jji.1 

. -jjuj ^UiU oj — ^^y £ — '-^ ' c5j^-Vl AjijjjSJVI «— ilj : j4iaJ1j 

i^\ ) ,jJjS "\i 3ji i RAM J j oUUj \yf^ ^U l \+ilL p^Vls!] 

YA1 - Ji=J» 
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Jj-sJI ,_yLc iljj^JJ f^MjL j ^1 ^ j . (Random Access Memory 

L_4.la.jI2l A . jflLnll ifftj C Jjl_Ui __ O-JjJfcj ^J^LuA ££j A.jjl b'!3 
__ OjJjj— -fl> JI-loLj Lftl .n'lrgi .g-iUjJS .ojVi t ^^£_£-«V' 4 ■ .1. .j jjl 

. 1$ * a .^j-^-j" < " irs "1 l ojloi>.1i i—LsLSjji ajV.o'il 4_,j^UI <ji?ilL JjLSLj 

"LlSl SjVI »j— -ft _^...l.ft"ll l^J^l— ^g I*"" 1 -' 1**^ AJSjjJaJl <_ul— l^ Ul 

jiSl ia.1 £ J j^-i — cuJja ^1 y* a^I <JUjJJ) ^U < Aii_s_JJ 

♦ ijujloLul A* i-.i'lJ Lj j«-— u f( ft--_a^"«-jj J) £ AjjL Vi 1 1 l__£^l 0._ -w3 
oLLi^uil —UaJ <j A sLo^j tfil K"> . A g («}_J1 life jJUa taJa ) 

I Uli C ( j3Z, ho j. e dUoj ) jLicVI J 4Ji,Vl &i» £-="-^ 

^,UU11 )) Bj^L— iL t a n..&jjl J-a1^5 (jS 4 —iljJL (j-*-^ a"**^ C.^ 2 ^ 

. AjjL^JJ »A_lj * kg I4J4 , ~1-s."ll Oj^"iJ ' At q... . I 1 1 S_0 LIJ..II U3JL£ 

a *. a °. Aa,_j__sJI »jljVI tys> £ WJ* ^--£-1 o* ^-Li— I o^*; ^ 

jVSjjI/1 | j_gff„jVi"i..,.n QijjLA-Jl Q\ jJIjlIJ )_j_j£_u jjl Ojjj^oj 4 j_j.« — 13) 



V\' 
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short-run tSj^i.1 *_, <*3 *iij^ -k 1 -" ■ 1 ^- i - i "S^-.c-'-" v ~ 1 ' — i—jjll ^oS 

.^^ -Ls-j]] oji^yi e^ ^ ' c L J^ ^^ vision 

,L-aii.l ) « «ul ^ fjl » -II SjheJ -v^^ll '<^A\ 6aa ^, o^ 5 ^ Oi^to 
Xtfj jb-.1 J) 1<h^_Pj < Master of Business Administration 
__ JUc'VI »jl^l jj — -»=>-U Ll-'lc (jr<1 — jj U .jJ^Lii Lf»j < « u-"jf^' 

^aj < ^.j^jt pi^i _,l-, j l 3imi « <ji ^ f.\ » ji ( ,^>ai 

^ o' J^ "*J C&^jcA 1 managers oiji^ oy. 5 -^—Jl <j.h«JI 

^..-v -■.-■; Ul L « -ul ^ ,,1 » Jl diljl ^ -lj5-ui.il g-JijJ ia.U 

1 » : J^ Jji. . 3Jjill <j-j^JI V-P 1 J 1 equity holders 

j ; j h i tf j_ji» ^i— «^. jr<?. ii-.ii ( *-_jjyji ) <s^ji ;uikL_j 

^U^il f&y* J^ ,> Vj^ < iK « ^> ' long-range 
securities j^J=ol1 iril.iL-i «jj ^ jf&l £ ifljiJl ciL . i ( _ J ic X ji .■■* 

j i f..nl\\ JjI&« J JUI (j-j'j i>» ^SjJSJI oLa.Uis.1 q-j.1— i ,>, Jit 

3 SjhAII 3,-\l.rt. t JjUj Jj^MI c£a11 ^1* iS^Jill _>«: J V 1 ^"* * 
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<i_iL-JI .llj — i JMa. ^ la'iLai'i L ,rt . jft">" J ^j-aliJI LjJU ,j-»!j J-l=kJ 



• CM « WJ 

L*^ ^ «-; t*- 12 LT^l J_jil]Li 4-uUJl dijliU ^U ^1 £y, {£i 

U^ijtj jLtVi . .i) (j P^J^ "J* t-Ajt-Al Ajujl (jj) f^Vj^! 'i* * »A2>j\i 

. ^jV.^-.n'jl (**>*; Ji^aJ <i,Kil &_$sl! aUi_iii ijLjJ ^Ij Jl>,^n 

^L^L ix^l 1'Ail ^ V .ll£i ^ailj < »^ill 0UV3JI J ^H^ 1 
S -...i. » j 1 il, ..nil «LcLL-a i"n.j a j..il i Jill! (Jjj — j (_jic . (_jj!I 

1 ^ . l«J <v,..l..J ^_^1 <^L;U^ Lr *±M« OH O^ ' tox credits 
J ^jJ* JAl, vi-.JI IpU^J ij^JI oUUttl dii J^u; ,,J 1j^1 
Um 0< . LkLu j3S1 A.J..... aLLjj i-La-bil ^Jl Vj>~oj l^ii ^f* -^ 
J^jsJI __ (5>1 Jj^ J I l-ir- <fj^i\ vJ-^ 1 ^Ll— ^j* 3 
L-^utJi^ <a.jJ ^jj «Lii •■ale' <J^U-» ex "i± — JLiil Ju-i ^ 

L j^^ o 1 V^! V li— » » : ^ p'j li^-i • b?> i* 1 * -J S -^ 
^ ..- ; 1 y ? j < «flLJ> J <-JSlj t5>' <^L^ "M Ji 1 ' t r J - iJ1 

j_>^ ^j M -a, j-^5 « V^^ 1 ^^^"^ e 1 ^ ^ u^'j^ 1 e« 

cLsjjllI >^! J ^ . ^^ <JU^VI <^^l c> ^^i 1 
^ '-L-2J1 lii-^i^ ^-^^ ^^Ij oUJl o. Ji J MLJl ^>i- 
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J_>J] J<_JI iiUlj i c^ 1 - ^^ ^J ' T x^ J^ 1 J^ VI 5 Js«i 

JoUiJ CJ : -il Qttal. i i-J— 11 ^-^jJ 1 V-^^l «^ J U* 3 U1 OjSjijj 

...» -» ^LL- U1 • Ui OJ*-^ i^ 1 yjlLj 5 -»Lu—VI SI—'.*. U~ 

Oj ijj j. 3j < «S^j~^l »^-3JI £>Ajl » ■i^iJJj i f^jiJ 

^SSjS V I 3-lT VI < J— II ^Jj ^J^ u33j3 M «->£ J' Ci'j 

«, u- , ..y i ^ ^UJI JU-iVL. jl ilLUJl <a»ilill Sj2JL ^UilVL. 
U i jIat^VI j 5^jf«' i- — 'i« Iau U,Jic <iLi « Ub> ^ . J,ISJU 
<j:Ll^J| cflhi (jxi^All oj^ 1 jzP^. y ' O^J' OJ*-^ O^jtoVI 

^j t (j^^ tyoj 4-cLl.^JI dlb l^5Ai3 ,_^l 4 j .... .<^ Jl jrl>,VI j^ftjuii 

^oJI jJjJj »taj Ug lu -Vvj ^jlll 4jJ;Uia.Vl cjL«Ji=>J1j ^-ijIaU JMJL 

^1 JJill Jsl » • £j!j Jj^j • oli^piJI tlib t«J Ah.aSj caILS ^ill 

vfjy »VI_3 iujj^JI oiLjiill ,j1 o**-^) o' ' .O- L ^L—iL— Jl JjA«j 

J ; - ■ »■» Jlj_^1 ,3*1*2 o« J*-& i ^v^ 11 ^UUiSVlj ^jL-iill 

5j| cl (_iJ $j "LujjwiJI Cjl-i Ul . -iV) joJ-iJBj L_OkJ L»jjj ♦ «Lc,L»aJl_j 

J ijj, Will cl — .l^uVlj » « cSjJJI JUI u-'j » J jUii-.VI 

. [U] « <^=J.I gr 11 ^ ^jr^ 1 ' Acl^l 

^iji'illl eLeJI (^Oa LJjJt_jSll l«-> (_yk«J (_^JI •*• „■"_ ■ £ 1 1 ^1 t !i^j1 0< 

q^j L, L»ilj <Gl jSjllj — jjl—jJVI lia i J^*-i i '•^J^Si <— j— l _^ (j 

(j 4 :i .. i ,.. i jl J — a-^l J^i^la J . ' ""■ ■ ■ ' II f~*">l Ij^Lc V ii . .i -_ liL-ul 

' **'l J *^ ' s '"*^ g (3 V— «Jjj.i 4. , . 1 1 Ji « . i (_jJttJjj i (_g.3 _iji" i S _j*j • OjVjlLpI 
L,l , 4__SjJjJI ^ j ' , A i (J ia^Aia Jllgl-i ju-a|j ' <■ " i j-o (J-"ji* 

4 — jSj;-,! 4_j— iJ< oLii Ijlj . Li^l-j XVo (_pi J-Ai A3 S^tayi J 
^1 — Si QjibJu M^A-i i «uilill ^ui^^JLj ^IaJUI Ljjjji, <jjjj ,j L, 
c (jjjijJI ^ n . rt-t'tH ( _ J it villi 9 ~* ,. iij i li» j»ij . lib j^J (Jajj j~».T 

1 Ljaj £ ^-iajjl p i! . A a.J 4.i..i ll Li i_j|jiVI OJJi-^'j * po«jJI ^> jj^I 

I j j; ' •>"■ ■ '" j 0' L?' * * Ot'J 1 ^ " ' J*J&? jjAfci.1l ->0_»oj>_i (jic IjjJjaJ jjl 

pic ^1 i iLi»l J 2j JC jll Jjlil'l J j_3Sj 'lift, , JSLiJJ <j_^Ls Jjki 

. [1Y] « 5VULI pACj M.J.—1.....-V.11 pAEj <ijJl| 
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r-'— •* jA ] i <£js«VI o-xljJI ^jU <__kU j| ^ J* 

*> J^lj < o-^J^ O'^J^ « ? «^iaJI J ((.ji)) (j-iijjJI Uiu C C^l)) 

< 5>Lkit ^L^ ^^LJ L-^U J* 4£j*,VI o-JjxJI ^a, <J^ 

«_jjLJ OjLiil 4-£_*,VI oL-^jil | La.^ J^ljj <j| VI 
5__a*Ui*Tll 3_4u]L A_ikal1 4—^jLUl j| < iL^jJl a. ,;i | , 

•iL-.jSSxll Jlj— L* Ciljji, i^j jmi J^ ^1* . ioUaaxVlj 

5 — Slkllj < vj-il^rjl J j^JI ^ji or'WL. ^Ijj 4— ujll eUlS 
jjjl— S! Hi2^il til Ij jj )) . '■> -It I i - ,j (j-jjjJ Jj— J4 

U» ^j . eUUJI jLiJI ^ ,^11 juasll J J^l ^ ^ e JLU1 

^—j-aj^l OSjj dllj Jjl4 . iaj^ill oiUUllj 1-x^ljpJI J I+JSJ j£, 

t ~ i rwi . fi ! L>Jj-i £ *Li_j^a]| SjjjJl '**■' "J'a i^ijiajj J i_i a_jL=JI jj-ii Joj 

. (( tSjjS 4^1! "Lcll^a di^L*a_jl.l L-il .nil i"jLujj2£jJ1 

Jlj-ij. «=UI5: IjI ^£_J < t ->,->,„ li_* l_£ L—jj 

oLugjg;, -jJI Jsli^L iUSa. JaVI jljlJl «iUi O^l J^-^ Aa.1 0« Ui 
jj,Jc. ^j... ^;LS 4.LJ jl ) fl-jjiU _^i- t^jW^' «^-i jl ' O^Lajll l_«LaJl 
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, S___U 

_ilj.}1 CjIJ J____l j»«-J— 3 L^iil o-"jr^l jj-'j' - * vi _k£ji«*' <*__ll' 



Uo 
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O^)) j « Ji— 1 — Jl — <«2]| — o< » s jl-iVI J| LL \i* ^L 

oljl^l ^j < ( <U_J|j ) ex\j\j\\ J dj to ^j 5 ^jil 

4 — s^U 4 — ,]ja-,V 4-A.j* lixtl^ jjiy^ < ^LLJftl cti ifbLaJI 
^L^LLJuJI SjbVlj < jSi^ll uiJijill L^i Ui < JaM ihjL Ji_jUI 
O* — ^ *'jj U ^1 -ii»i.lj <• T^a. i-ii tl l jaJlj t participatory 

ol — OliiVI ,>, 4 — [..A.,* jx^ tiij aJ ol^jxisJI Jka^, Jij i LJ<£L 



I* 



-flJjja, Jjuj ^J-UI £ Q^ija^ll ^, ^jti oLOhi.VI «ia>j I ijJjIjiJI 



ejuJ^Jl jLCiVI o' • *J* W-ila. Ij^t JjoJI J jl 4-JIjjjI JU-iJ LJ 1* 

iOi u^ijJ £ ij^LiiVI tf....ir\'i J 4jja ,*JI jlSat J w~.-..| Ljlj^ Oj^f 
SjIjV) LAit ^JjJJ dul£ L—jJlLa < ^i j^Slil ^ftLU.1 ^-Jj^j jj-oijajjt 

. tSjiVl (j-yJj U»i, Sjcxlj ljjUia.1 oi— 'j^l o' ^1 ' <jjl>LjiUl 
c SjIjiVIj iLi-JijI ^u <jajjLiJI i^lOba.VLi j^-Jix^, lS L, LJLi 
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i :-."-: jj UlMI . Ul J*: o 1 O^ ^ U ^ eH^ 1 Oj^' 

ijjjAJl UlU . <ij*il — ii^ oUU^oJI (jJ! mC ^\ dLJij ^jicj 

t 4 . .ilj . .ill (J jl 

(AFL-C3D) lioa. Sj^all a j*— — <> T » J *— 'b ^'^ O^J * <_rt<» 

tf i^LL-JI idLjull ~<>j*^j CXr^^ ^J^V 1 **»l*^' » jl— lil ) 
American Federation of Labour and Congress of Industrial 

jZiW is^ iiJaS ■■-■^ ^! <U, i.tlL < ( ^jUI — Organizations 

4. , u , a ll «.j,ji U J£ 1 J] SjLiOU Utu o^ <sL* t J.1-....U ^* 

j=J jf (^la. jj— 1 — JiYl (j-jIj; (jJj-« jtjj^ Jj»$ • •jl.aVl Oij' J- 1 li 

♦ ^ ' '■■■'1- j ■■' y ^j'j ji*i O' OJ- 1 1 ^Y^ 

-Cijiic i jjSi^la £■« T^J*^' t/" *JiiL-i (J lAJjJt) fl.1,,-1,, 4j_J»j1 ^j 

I <^jl. Ull J SiVJ JjJ*J t OJjJu-JI Clbjliill jgjJik) _ \ 

. <Ji*i , B pLiS (j-oii-j di2_jJl J -" -I j 
*tuill J ) . A j lti ^jjiaaj jljflXwjLj iflj^k. £ jl — ■- Jill _ .( 

. j; all 

. ^a , ..i l l j i, * i % ,j, 1 1 <4Juu TajI Lplj ^ _. 

Atljill iij^, *UUl I ^jUil OiJ<^' O 4 £,>^ dj» «-»■>—« 
^Sj . * i Sji 'Vl £JL4.I ja.1 ^j,jl j £--ij2 o' (J^J^ CJ^' <ljL*l] 
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,j j,L*itt>iU *jji<, 4 i^I, "j^ 1 . w**i — ■ J --' '"i l... i La ^ ^hau^^u J_jj 

cJL-*^ «A*«*1 4-KJ! biU jl jW-^l ) jV^» Ji*l J 

<j£J jJiill <y> yljili jl lawyer I_^! iJS 1 US t ot^j* 11 
dLift JUaJ-.lfl °jaU i$j*1 ^ ^jj^i ^>^ u^'j ' Ui i* f^ 
jL ii.l;U-A jU-il » u*-^ 1 jW-SV» ( fa^l —advocate ^ 
obl^Ji Jl ^,-....1 3 — cUJI jli ^UL-JI ^1 c»S < « _»L-Jj£ 

. lul>-&fl ^1* Wij23 <& p^L l^lM Ail . i^3ll oL^I J w* 
yl* Ji ■-* »<> U JUj- fS « (HJ i^ 11 ui-% oj^ ijjjll J 
^ m J c^jalj . J^-Jj-JJI olj i«*l^ o^Vlj Ctt^H 

^U .iL-Sie'JM cJ i*j . f> a . . .i i '. l o^-^i ^ ^'j ' Ct*- 11 ^ 

a__S ^jlill ^ Jxjlj i $1 Ui OJ^ 1 «=*— ljjM ^ 



jL*y o-aa i«j-o. j cjl-,1ja« »i» cH 12 v e^ * ^ l - a ^ i 

j^VI 4J,> j^l j' < s jjM' ^Ul J cc^^'j ^V-^ 11 " s ^' 
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. vfii-J.1 li» CjlJil A£ji^fl oU— .Jll o« Jaii #*• O 1 ^ 

^ Jj^Ja Cj3j J*j O^' j ^-A^ CiLSjll cAiaji, J=J>-A 

< e : a LU1 j i.lj-1 J~i1 *lj«JI Ajj^ it-iLslI cU^ljll 

. j.vl.» J iu^UJI «^L«--ljl' ^-i 1 -^ J^ ^ < °-^ 1 ^LjV^ll J 

. r\ > A , ft JV ^jjl 

1<\A. pi — * J » : Jj 2 * (■/■"' — ^J-^ jjsLu-JI i tSjLl »^, 
^jilL; (.UwjVI jU^.1 J Aiilill v'^l ^IJ 1.ii.$*J! i'-W^ cuLii 

JjjJi jUV Aj,j2ll 4aVj>H *3j^1 i^Ail 5j.UJI J 5L, VO ^Jij-< •*!» 
life «L£j^l CiljLuJI ^ JjAlJI jliJ L»Lu £ 4jJl/JI JijUl (jifi 
Vii ? ^jr^sVI dljL-Jl icli-o 4-jUl...t C^U IjL, ^jj . jUaiVf 
^4! U>l Lu:1 (Jill 4_i\aJI <t-jj»lj"ll *jjll Ljic Ua .All <Xua| j^ ^ 

IjLuAJ »jLacL. jLsiVI u ic <iS^VI oli^l o^&jial < jLikVI 

J aj Jj . <■■ a^-Sgii ijS^f^VI oKj-lll Oxttij) . 4j jj->% ja r^ 

di^a-li— jl . (^jJjjljLll jlaJl_aLi >jr~& '^o^-J fJ • U-rir^ ^IS Q\jjLLxlt 
i 1 ! jnj ill OJI jo.\ jgJil U ^L_aJI JJ_j , Q< . .i.^iq -a <s M At IJu^jja 



Y^^ 
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p i ... i'i l. ~w1 ^1 . Oil! ^^pJI ljAjlILi JJ6 US ^jLs^l ^ 'in .jLi i &.lrj_j 
4_jSaJl ^ t*Jj JaL-2uj £J*^JI tO(j«Tj « p$l 4.1. .i'lIL ^l<j *^Ji ^ilSiJI 

<jjjill_3 .."li j Cil \n*i« 11 (•pj.i jj-ilill tf-i Uul j&j ^Je j- *"*" SjjjaJI 
jJiUjj < S^iLl^l <luJI ilia, J 4_il ^1 . <liLu\,] ^UcU^Vl ill^ll j 



jj — c ^1 idl1j.il J — (bill Qoj . ^1=4.1 J JjLSji UlU < L^Oij^jjJ 
^AjJ j5 ^Jljioil ^UJ.1 j Ak,„U ^.ail o^^l cSj^ 
ftjjAVl t»U &ljJ**1\ J 4-uK ■ -iJI SjLjjll ,>, £j-jJ <_iLii_Ji1 

ASjJ—fLo TnjLuOLQ jl ( VI I & J)"l ., .l"l Ajjj^JJ ^-;>3j ' '.! " '"'' ''J' ^Jl J ' «Jj&J ,jJ 

«LjjLA_jJ1 J^aJl 6 jlJ_5 L^ioLSI 't.-.ilj . ■■ tfB>J ' ^jVjj jjLjoJj jjjII a _^...:''itj 

* 0""J - ' (J J*"-!' 4 —'j'-<m i>o ££^j?*t' ilfci^J^-"** JIjua _5^J (_P-& g-J-^ 

"c^jc-^" ltS^-JI Jij^lj jLii-'VI o^ lK f.U UiU Ji^ t o^y 
S* filil J ^j "^m al^l td— i>ill 4 J31S .i^l o^jcr-S J^ ^ 

V.» * 
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j_ s ~»:U Ji\ ,_j]Lj *I^~j tr 3 ^' pfrV^ J^' J-A«! ij^i=^ !<«Jji 

. [ ^ O] ,aC ■ ■»■' (^ijujjIjJI pi i"i'i ■ . i Li .ial {£ V (J— oil jjb L, 



JL. oljxii-, culSj < anti-trust jiljill SIjUo ^L 
^ c (^a, ■la-'ij UUj Lj-k-U^ o' c£*j *2"-is*** J^ij-A £r^>J -ij-^jJI 

^tj Cij.rtll Jj-^ ■ •" &&J jjj— ujjljlll ^ Uajjlj 4j ji ...»ll fj* JJjj 

,A. . q cj jjA^' 0*J (jiLa-iVl iflliJI |<iic i>Cj 4- J - .i » . M I 'Ulxll 

<_jjllll ,j1 { _^s- . t-til j#JI L _ r i L=' ljI* J-^->" (_5^l <JJj>— jI^sJI olj£ul1 

Jki c-iIjjj-L, j^jj o^; (^^y \\K\ fit- 11 J £^^4 i*- 333 ^jij i^^P 
SjJiU, ikujil ii_jaJi ^ 1a=v ^iSLj Jjj-Al »_,Jj (^ cfili ^ ^f.jj 

lift Lffij.ii A2 (<-"' J**' a jC ■■''■'" Cjlj_jijJI CulS! Uo Lil . LjjLaji^j 

_,j J Jj^JL. ) aLII iiub J ^lj^ Ja.VI »iuu djXJUl jJL^, 

(( jji AiT jjj AjI » t- n"n" i i tj^i (jJLJI j,UJ| j OChJJ^ -iljjLft (^AljJI 
il,j ( (C «-AjJI JLj » CilSj^ <2jL*lJ i"ij a ..i CilS_ r i ^ji^a^, Jl 

£\ S-iVl JJ — «JI <js_Ji J ^IjjJI SljLa-j xj-^ij JjLa^ oLlia^_JI 

A^j^j jjjuj jo— lill (jl La_alj ClLj CjI mj.« . .i'ill jg ( I J jj (_jT)) j 

*"*' J^J ' ^ r**J *jAE ^yii (( vlii_j^jjjSaL, A 4.jjj iLaJI CjLijUI 

^j n'l^l l i^n\ 3JI ^1 L i .i iT^ I ,jl Aaj (jia. ai* «USakM<| jj^ I rj->i J 

(J-.L3 ^ij (^ Jj — uiail Liul ! <1< tijki JlJjI j^Sjjj^^ ^iilju-i 

cjLbll f^jJl o^ ' i_fj^>^ l^'j^' »IjL<^ gjjt, J Wj^j Lu,ic 

jjifl-JiJI i_ibUl Lji,_j c Luj^i jj£T ^L-Jl Lj^jlujj ^^-j jj-ju-jJ,, 

. « ^jiil _ « V Jj33 i jSUj LU1 )) 
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_j_ji; 1 L-A^. V <£J < AjStllL ftJL-aU*, JSljJI Sbm ^1 



v-y 
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^ i ) yjiji <^ji,Vi V-^ 1 J- 1 * 3 l^ 1 ^^jj-am -^ 

^_S__^I l> Jl— 11 o* &* (£ <*i ^i v ^ J.* 85 V»* r 0^ 
« jL-*J1 [2 <±ia-JI i^jIj p"Lii £-—=»-; !-=j — ■ -1=*-' o* 1 ^ ^"" ' *j*uJ1_j 

^ 4 ^JlU u-iij jUii—iVl pSJi 4JLJI j^w-iill c^ta*-, ^1 lln> ^ 
cjIjLsJI SjU l*; jl.oJSj facilities) 1^%-aill liJii ^Aj Jili. 
jjL^u U Ji SiJ-isJI ( ,»a.j4l — - J-**-!' 5 j- a L4. ^iJjj-oJI M jn^j 

^il clj^i a0^4.l Jl, l^il, < SjjAe «UiXJ A^U L- J l j r A-v-i 1 .,\l J 

L^l «dlj 1 ,£IWI yl* < 4 iU U ,w ^ jj < HAY ,«Lc Jl*^ 
J LS j^\ r> L tjjj . b* <«*11 JiUAl Ju T_^S jjjj, 1 ^^ 
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o 



1 ^ Jii\ jSL^il LlkL -c-olj ^1* ^ji f ]n ^ Jj?kfl ^ 

<_^jU ^V Ual, Wi .. i l ^ (Ji ^^ih 1 ^^j Japan. Inc. « 4-.1LL11 

tybj VI < 4 ,}L-u ^o=Jl UilSLJi, <=J« ij 4 U^a. ^ 1 J^ 

. -k^yx, ijiULa iL^Lwo ^1 UjUiil 



. ij Vi^ .. ^aJj o^**^ O^J "S^J--ll 

^jVI Sj£ ^ globe ) ^jl=J| jl^l J ii.,^! ^ijiJoll Jk-j 
<JUjL ^Ijll ^jj.js ji ^sllj t ja^i S^^ ji 4_yj| jJUai 
<» s ^ ol^U.^ < ( LUI <JU J ^U ) 4-i_aj, S.iLj o^ 

.4^«_JiJI qwJI ijjj^^. „ ili, _ £, J^ii. iLx_, l,u!| j j^ 

t-5l « l — jLJI 3JU, J j . ^.jx^^l I^LI^JI ^L-JI ^ L ja. 

J 1 — ^•^ g. J7 A|1 ^*j < <iUJ v> Jj^I >»> U ijjiLL^J! 4... t ljL.Jl 

jroi^lj i Ji-alt <ja.l3l1 te-iij < ( jjjsll Ijo, Jl J^oJL ^^ 



T«t 
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. ( je-jall — <?..;» II j L-ic^hJI ^a. fiddle i^jJI <JSJ ^UJI ^^W ) 
cjUKJ U»L . 4<C-> ,^<, »*jJa! « »_^JI Jj^-Jl » c>c J*-=>J *L~5f l«JSj 

■ j>j --.yi « jUi..,.. u-xi>Ji Vj <*j£=ji y j\ ui-u » «uu -jIj 

»j ^ . <a j^yit »j, ■ •> !■ jJ^-JI Jj__a. VJujjl^g |»-34jj LjOifi ^>£3 

I a { i£>.VI ,«.5U UU3 VjfriU <ulil' jJUail ^5l_j < ^1^1) 

^ il — a. »jtjl*L; oVL=JI J-A»f J £^«aJl <Jj> (JiljJ Jul jj 

« jlj — II JjJ — (till l) «U*~ij U ^1 plj ^Jj <jL»aJJ Jja^j 
'c*-"J^'j !^a.jlSJI j vjS^JI qu L, <sij^s j managed adjustment 

^ l l$i<, jL, V ^l «U,_jiJI 4j/jL^jjVI CiilSill jjojt Jjd ■"■! LJJ4J 

Ji, cA,£ ail . jliUVl 444JA oUli^JI ^1 Sjje^UI cjULI^JI 
(_jlc iTi,Ls l$j! *-» ! -•' .' < <u>«JI LuUIj o'^y (J r- 1 -»■'■■ oLsLuyi »in> 

g-|Jjlllj 4 iLi-iJIj ixUaJI Jl_j^l Jj^Jj <jU^J| JaJjO ^ju L, 

fe^lj< *Ijj t 21 <^>1 (j-lj, ^ ot < uili^JI uaU^lj <Li_aj) ^ 

ijij^l • "U4* <^^ j gf^Jl Wi £iSl. Lij_ ^,1^, l^jlj < <Jj>ill 

i,>UI 1 j ^jjl ^LiL l^jjs i LUI J l^ 1/» J^ ^ ^sii 

,.41 JL; ^ . ULUI <^U J £j^J] ^ j£, ,_s_^ < ^.^41' 
3-J41 -L^UJI ^UJlj cjs^j ^1 j OJs jS^V1 ^ 
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O — =^ i • ^j^> "^j-iJ <Jii-M. 0.3^ -^ 'W--^ S^LJ' ^L-^ijII 

oi-aLlI 1 Lj -ui ^ ' *l±-iVl »i» Jio I.jjjLsj JJ-.UIS UL-iil J^* 

alma mater iiiiUJ SjUJI ^^ ^ < ^|j| ^ } „ ^^ ^j » 

\ ^| L_^ r L.ju ysil 3 .j^J} j__j£ n;| ^.^l^; ^1^ 

jLks^U ^JL Jl AJ.JUJI dUJSj c UUK J Uj_iII ^Jl ( ^yj.] _ 
Ch— U*^,j dj^i Jljj 'j L^j 4 < 4.J1U, *L_jtf LiJ (^a £ iiLLU 
eltb . pUsiVL li-.L-^l jjAj VI £ C r-^j) J^ U t^ l^„4 Jili 

ol lIjjjJI o.L^jj Ski )) I j$\ Ji\ ^j^ujj o'-^j-^ u^=^ 

L> A-i»J3H Jij^JI JH « jljiVlj 4*,jSaJI oVlSjllj <£-*V1 
Vf— u « i^-^i 1 L^jjj ^ li-aill 4.jU=J UL^tik ^ill CiUljawVi 

j^jil v> lt'J' u-Hh.'^' lt ' 4-J-L4.I <sill jjiuj £_'j-=Jl i>> oAsV; 
• HA] « (^^L-=usVl Ujjd J j^Vl ^Ifl — .VI l+J j& o1 

<u«jj <_wjL<— J L. ijl rrli^ Jjliui'l ^u.^ cjU-U^aJLi . Jc| i, ^ 

JjjjJajJ LJJ4J V <_"jJ' li^ajJI ,_j_Lij • tt^i-j ^^1^11 "U^J Sj^^i'j 

(j'^ji .(jKH Jj^aII Ljib (j^jiaJI Jjj<jJI t . . tj.^ j gJjj C t5j_9i i/>jL=>j 
JjLsk.i Sk , 4_i 1l11 4,Kjo ^1 ^Jiij ^^-jL^VI iii~JI tilj^iJ ^L,Uilll 

t. 1^.jS_jU Vii^ 1 *Lia-» Jj^ *J-iUi CjIjuu-jJI Lftjjj ^Jl J^a.all ^1 

J JajViA.ll q .in.) ,_§ 4- ■'■■1 * ^-M 

4j-..i>Zi Lj — jjj ^JjLJSj 1r1.tj.ju 4^a. i" t.«i j j ■i.jSja^Vl p Li.lJ) 4-<" "• ^j| 
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ou^^jJJ s ^ l -^' L ^ * ■ U ^ 1 -^ ^-^ Sj ^ £•'-* 

W - M9 -aU 4--u2UI i^jjWM Ji* J^ ^ L^3 ' *-~>LwJt 

j^ji 3JIa Jj ) e^-^j J; ' oLjW 11 1A 1 * c*-** ^ J1 ^ 

« L5L£,Ji kjJ i.-— lilJ'J' oL=-ijIjj— 'Vlj <i.4.UJI JJ-S--1JI ^L^J-' s - 
Zs. J cJ— *li— 1 J^' 1 ^> i = laJI i ^ 1 ' iSj 1 ^ 1 Jj'-aai' 

5 ^ r ^l ,-, 1 . ..... ?I1 ^lj «L-iLi. 6 <.;.$.«, CjL_»»_.a J1m £ <Uiii\.i 

. JV-" J.;^ J^-^'j j 1 -*^^ 1 <> l +* ^ ^^ l> a^ 3 
■Ji £ securities ojJ""^ ^l-ii— ' ,$ll»-« (!£■; U^j £ j*I o-> O^i W*»j 

i : :V, j tfjjj Ji, „\2.j.; 1! 4j1 VI G 4^.% jjS^j *,j^j CjLojim ii\ii 

U«Ui (i-ill jU=JI o' * C- J ^' '* ,j - i ^ >3 ' "■$■". C-' J ur- 1 -** ^J ' *-*-*' 

, ji>Vl ^jAajJI ^ <jjla-i j-^l J I ' "' — ^jl jj&J 

j-'i <j _j 4 aJ] oLij~ail (^1 < .^^jjjyl C- LiJJLj <\. ; i 4 -_.jj U _jio £ <jj| 

ji* (( UJ-UJjrL-j )) -j—jl (_>«aJi CjI^iJ^jJI ..A«„i ^_£> (( A^ixLs^ )) 4jL3» 

_j| C i_iji_wa *Ai j jl i 4.ii.jjl^<aj| cjjljijl 6_jj„i j)| (( ^jjSi o J »~ua. )) 



\*«v 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



fj} jf g l t_l j— li I Jj^. ,^&liJ ^JjjJaJ (j jjLiill Cm t-l"l.. .ll IJI )) 
^jPbljlill ^3!— v, as.1 <JU L, lift ( (( LjS^r-a'VI j-ioLLlI Ja^JI fr j^pAa 

jiSJjil! ^,1 _j — ft i_AjSJI Ij to <uL ■^j.-fiu U ^i W < l5^ «-*>-' US 

• jJill Ciljj Sj^Lt *Ujl1 ^ 4JS11I OV3U ^Uitt) ijlj 4-oL-aJSV I 



Y-A 
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^UJJ dll^ 1>JJ\ j»d*tf Uu* 



1>j! *UU Ijlli o^ 1 ^^ cW W*»B ^sJl ^jy^ll 
iijL-aVI cJ — SUSiVI Jill o^jVI Jl o^> 4—*^ U^f, 
4 j ; .U-il l 4 i^iljjll Sjalill : jU3jVI ^ii o-ijjJ ,y> < d. ;_... , ,. .H 

4 *^j5i J£ (j-uJ jjill )) <uJ1j IuIjL; t^Sa. (ijjjLxqjJ (^^jJfi C^~*^ '■•ij $ 
. ( (( J3AJI Jjljl Jj 4 A^ JS ^jJ JjiJI » : y> HJLOaJI ^ 

4 ^aj; US dLljS . (jL-ill Ji^ilL os^ji o^ji y a^M^I o' 

■ jj.i .fill Uja-Ja (j <—iJig (ij jSJ C i *> i. /\ l JjII . . \i« 1 di3j (_jJ^ jvOjJj 

£ inspiration L,l jJI 4 5U.I J -i^lj 4jj2j«J1 » . »jjSUI U£a.j. 

^U^ 4JL3 U IA* c « respiration Uu <5UL ^j. ...uj <«^uj 
j^-Jil-it ^ j3Sl 4jj£j JjUj AS ^ill 4 o-u*. jUjI Ul . o>-«i J ' 
Ali 4 UjI ISj^I 4jaOil jjsLJj tj—il 4jy£j UAiIj 4 4j|^«L ojj^' 
4j£] / {£x ja* j<1 «Ul f»*ia.1 JUS )) ^ ftl* Ji, 3^_L, tiLjl \i& 

41 — ^ * f 1 Lri c^T us-iiiil gV^j o-Liij "Jijl ♦ jT o ^ ^ 
bjj, 4 ^a.311 ^yJI UjL^jl J^LU l^ ^ka! C UAY tHJ t* 
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4^i, Ls lc «t_iL ^ ~\^.\\ ijaSrJL i JLjII Jfj— i (_jic <1;J^ t^W— 1 ci 
3 ■."': ~'.:j"j <^^ ^JU^M j^Udl ^^ »^Vt UU cy^-- 51 

"S a^ij ^jib (_5ill _jJi> i. ^-^ J^ Cji~^ — *> "^~ ' «-5^ l>" "^'j i^Sij 

J Iji » J aJ. ^jll ■>» U JS C"> -^ ■ 1=k, J ' l**^' J ^—'j^ 

^1 » . (Jl u «l-^j ' (^oj 3 '' ^*«* jj^ lv -A^ J-^ lPj * ^js*^ 

5 cL»=JI ^.^ ^! . iS^ ^-^ viJIjjl i^Jt-a jA O^' <3>U^ U 

j v.1 >• ,jlj i <La.Lc <j^32 iK-Ji, <^l^ ^t jMJI jxc i5_^V! ji< Ulo 

^jl v_cvj till JjVj) . (j-a^ll JjjI jj— vj u a.naJ ^ j^l H-»J-*<1 .S^-V 

^y >--"-M <1AjlI ■j.ijc^U i—ili-JiJI ,■>> Uj1*j <J--ii1 J y- i ?' ljW?-; S- 1 ^^ 



T\ 
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i SLiJL ^Ljil! ylj-iill o' * ^^r-^^o -^'^Lij ' LikjjLj JjSLJu. 

Bj^Sj (j^alaJl liliut, J i { f£j y>l (jit i ^Ji Jl jl V Lil VI 
j (^UVI J (jla. <iUa>j V i^ j* j < ^UJU) 4ulaAJ Sjj^JI ^^0*1^. 

l^jLtJijI ^Sj jJ.^I^J — <L, lioja <jj^ lliLiJi ^jLb i fjjJ^Jj «LjLLiJ|. 

0y^« O^J^i U j^*; ' CtV 3 ^^ Ojjj^ O^j^' 0^-» ' ^"W^^^i 

g-lLdl iulj^ J^ UAT r U J ob^j J'Jjj ^^jjjll ^^ ^ 
^^ J*L_J . ^xb (jaJu^iJJ U.S. Congi-ess Sjr^l oLV^II Sj^^J 

^UJl j CiloLjll V tA.J^j < <i*Udl lijilji^ Oj^ .toa, I jl 
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4^Lql , .Mil -A~jl ^Lajj .q..l " ul « -q J 1 g . - ! . U <H)jSL=JI -a^-J ,-le Jj p- I Cjjjl 

Jj =kJ £>* jjaill ^. AaT i l_i_3— j I4JU C ££n-fl_j Ji^, _jaj "u. » J jj t 

6j\ udl i.,i...>,-v « jqjLS _jA U ^,1* O^'j 3 W iSj^ olSjja . .lljll 

(JjSaJu ,J1 (J*Li Q<jnl .A I I ■ n' "» . *l j->.t.~i . .m ij 6 P LaaII J_jit jj O-Sjljjl 
^Lai l^il ,Jj £ t,i. . ^ j jsLi/b l—jjbjj V Jui 4 ijWU * -i* J < Uiji JjaJI 

ji.T L^-tLi-l Ale ^ t^*^- 3 ^^ CW Jlj^Vl * CJ-i« <l_iln ililjl_.i 

^ jjAaj I j-\ 1 ,i-»1 —— (Jjj ^ l d y l <lja . *JI (^ ' <iaJLJI £-i*J 9" JJ i«4-*'-^J 

j^id 1J......1 cjJt^ 1S 1 priced out) ja .....II £j Li. ^fl 



ul 



A^i^L^il l >i «L15Ua Ol jjj ^ j S S-kj l_jil£ |*4-iV «ilB £ Jji^iJI (Jq I-vj U« 

cTiljjjJI t_L-a SjUl Lija. ^nj retread) ^^11 ,^1^11 Cfr-ii2 
Uah,..) j c lul ; ( ^jill _ g-k.-U . J ll a "....U 5 jL-JI _A1 ^ 
^ /„ ^ Jzj J^u*; a^—j^ Jil <j.... lV 1Li (j^^x (iill ' (^LiLJI jLl»il 
^SJ 4 lq ji i ...il -v-Q 4-j— jj «t - i .. ■ i ^ J^lj ' ">jc«' (.fH.3^ O* °jr^ J O* 
Jjo jJI V.ijl-tJ>3 ..AftAi ^1 '— i^ J ' V| ] J,...l. ^ i( [ a <^-u i-jLb — al Cj»s 

<r^U1ja.VI Vij —ii'«\ cus^Jil ^An.il jr^j=>-! j^VI o^ ^J • ^ J L>— »mil tills 
ojLja.^1 I ,$ 1—oUi i ^.jUil (^v-; <4^>l>i O 1 ^J ) V-^ 3 ^ 1 

^ *VJ » . 3— JjJf-flM iiill j 4-ji^iLll ftljjSS^JI <a.jJ C^J^^* 

. fjH i£^ LjU"-^ ■ 1 i i <l J^* L*^° ffl "- ' ^ '-9 :i (** ^ ^' ' ^1.\ > .»« I VI I ">JjS-; 

5j\ cl j^oJJ i Ot^J^ - *^ (j ""' ! "^ 0^« J-* 1 ^ t-i^-J ' Lo Cjjj ^j 

•ji- ■■-»_■ l*inj (^ iii, .il •% gll j AjJ^klajVI ftjjl^JJj (04J (j-alji.1 QV.>- J i ~>" i 
JaiL^oJl J.Tkii.H -*> iJ C-iIas. UVt^.o -ij^-o OJ^i O^ '■^ J1 O' ♦ clT .- ' 1 ''''fl - 1 ' 
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<Li ill I <i<j=Ji iu ijjL^SSVl ijailll ^ <il Ji t ^rwi^ll J 

i— il t.fill tilUji — Ll — j — oifM fjil*-j o'-* ' r J"» c£' i>" ^"^^-JJ 

CM1 ^ — «_. ^ __ il*L »>J (_^11 lOLJj lilLJ <**.ji ^ .kjUl 

^a jjii Lj^I ,Vil (-ixUll j3«*i (^L'h; "Sj* *t*^ *J * ^ "J * **• V*^ 

* <-L^J 1^X11 



r\r 
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49 J] Ji 4AJ-&U 



U <B_iu oji «L.ll£J1_3 4\j£~,VI CjLaMjLaJl j i-ij . .il rv.,11 j,jic i~ta_ 




. Computer science is a discipline in crisis 
SjSll i^U ij£ll Ci-J villiif « <+J » *-J£ ^S3 U^> <■ c^U^fciU 

, 1^ . ..«t An ■ilMl fji^j 
<^t\j^ CluKI «l _J— ij . fjj>* <i— Jill (>» ^yaAili ^1 t . * S > ; ; LU' 

LJ<> li uii^j 4j1U1 j^J — <u j^L; «_«jS J£ ii ,_^.i 4 I — j— Oi ^jjJil^i 

. ,£jkl 4-o^ula.j <a-_p- J^ »> *■** 1^* Uij < lil^'y] 

j^j-^l (j* Jj « <L^JI 5^,_j2j» Aj^jl^J J=^i AJL.JL O^a V « ^illjl 
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Ci OJ 4__a-uj ,jJ» (^^JiJI all ''-^.J^ jl ^<*J rJ U lifi" ) M ■ ■'■fljj 

— .^".l l ■-■->" Lj d . I U I (_J jAjl oLjiJI JOc i-iiL^aJ JjLl . ( (ij oi SJi 

- — * OJ-J^ '-^i f^ 1 -* ' '"^jw- 1 -i^jJi *iljMl jjs> JLH ^li lj|j 
i-^j-xi d .U J_S O^ HA. r L* J . L_^ Tjlja Iji Vil 

aj a oilj}l ) Tj jI .- i jj£U jJjj-1 <-ail Oi. /" '"' j 4jjIj IAjj ^1 «Jijjj » 

j 4jn..iUi) dIjjjS^I <a»j-i (_jW-^J <XwoiJL L,' . ( ^i'jAi l-ulj^l 

'lj 6 jjo jL*aj}U ilicj j&\ oL-aUbjVl Oil£ Jjj L_i_j-«jLaJI rtjii 

j <JJ 0^ V J ■ ' A *^ N r"^ j *2**^ yi— Jii) j_jj£i!1 ^1 , 4 uij 

ikiJI s-y. Jj . l$iu LqjJ jLiaiU U. .-v la ^jj^ljj "^"-JJ^ 4 ^A* ioVjs 

Ooa t ^IfflM JvJI J *lSjfl jlSi,, AjJaJl u i \l\] jj^/JI JIS 

4_JLJI SjjJaJl 4_._jlj.iil ^i_JI »A* Ji Jaj 4j__Sj_u jl <ajjli U JS 

♦ jrjl — kJl (j-ij — jjjJISjJI J^La. <jj^« ^tj*^} <t"j< «>* < p-j^fl) 

Cl ' ^' 'Sh 9 -^' LT^J £^ J J^ J^ ' Jpi^ 1 « nuT.111 ^ ^(^j 

3 .Ij^il j l> «sU ^^j^JLSUJ! jl^U J^ ^l ^^^ jls.^; V 

i,Asil dhi 0j U3 ^ ^jsa^u ^1 ^jjiJ) oils lil c ^>ail j^ 

jjjSjJj (oA-i^J ' Lt a - | >^ i, ^™ l i t 1 *" ^— 'J- 1 ^ J^ tj" ♦ V J— jL=JI (fljlaj 

^l . t^ij] ifllla OJ^i «-»>-j V j ■ ■ ■ ! ■> I I o^ ' ^-«J2 *Sj^ O^- 1 ^!— *> 

f ,1. \ . Vi ... . l J pljJi ^ip caJUl i,l_^i ,i,a ) oLlklL tcrftiitoals oUijJJI 
Ja5 ol^JL i ol%_5JI J <«JLJU1 S^^ill ,y>j < ioi^UI ol -ia.^1 

o^j—Sil L..3H C: d — u di Jui'L-iH il5IL «ujs1 oVT keypunch) 
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• [VI] « ^Uli-JI Lji, Uiiii ^ill cjsl^l (jclj: cuLiKJI 

fl^Vlj ljLJLSVIj Ok^lj iijUU ^LJI jj»_,.allj ti^JI O^^e 
c ^>11 ^IjjVI »i* ^ ^£1 . *,,»WJ l,U£ ^j A-t\\ <iL=Jl J 

t » ljn .. i l£jJ jjj^ Jiu Ciljjji-, ^w ^ J^ a Jl . <jjsLL^JI oljjlalll 3 j\h 

* ^^- » *'jJ l>^ cr 1 ^ CJ-^ U^o^f-JI J^illj <^_>ll <^j^ ) 

<,a2Sll <^UJ1 oljS^JJ i£^3 _^V <......jUj « (( r jajJI t-.jja* » 

^jux—JiSl S^LSjJI jaji ; ( f*.jA\ — « duz.1, ^T ouV JL.jjl_i1.ij1 » 

^ ■ "*> ■ * » HfV O^ v>» f^J^ u^J 4 I JS*j . i_jj~jL=J1 rfjlo j 

» 4— JM i ■ nil 

^Ull ^ ^"V ^1aa3U <ja^<: tuja.j < 4o4c «^l^jJ <;1 0^=^ t 

li* ^ JUj jjall ijLiaJI ^ * J-^VI (>> Jy^l *-i* Jil 17*0 J3 tjjil 
JiVI t^it o^'-* °-^ tfllij ' 4^-iljjll ^ pj ' la'i'il -ija-»j ' [.jjojMj 

Ofjl JJ Jj V *"il <~ajla^ t^.\.f»"i"i ^jlll <£_^J1 fJJ-PJ j ju j diljija... .i"ill 

oLij.U1 iSj^a u-^j u ■■"j'> J^; >* 4 Oii^ 2 ^' *^j li ^•'■^Ljj s ^?^' 

J j i (( CUi^-Jj^U » 4alU| i.jjU.VI Jai-i3 ia^ii l2i!jj jjSVl 
<jJLc jjtc iiil l$il . ( j^j^l — • \&Ji*>1 J J^J (j 1 *' Ojjil ^-jiJ 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



_ oVLaJI ^^i*-; J _ ySa. jl < ^ £iill ^jtVi .. .-. V ^1 l«A33 JxVI 
L- , o c .ie'i j^lL-iiVI Jjl-Jill Ja.l>=>- i>> ^V" < *- i ' • (^-o'-i^J— 'I ^J** 
. 4^iLii .ij\yt l|j . -ifi'il t^g-.aJ (jS villi £ 4 l-> ,. Al l -UlSlil ( ^ll jj-mj 

, I .ail I jps^aj jjl aja^ll 

Ll,_33 I-Sjj* OJ^ 5 o' 4 W^ pj*' i>° C& f" O' ' <-<— iLUlj _^lrvJI ^ 
^AiiiVi (^ l_j*_jl.l Jl < c/5-iia-; Vli« tULVI J Ij'jj ^As Ij^lJ 

J — jijJl ^La < cjIjKI! Jit f-^j jj-^"-^; r<J U <j1j . !••■ ! .;.. . .-| ) 

(jj^ail CjUJT i jijxjit J-AxJ «L,Lc_J • ^jJjaII JJlC P Uajuil jjb ijLi^l 

AjV"! sJj] lli^i Lftjjiaj yill 4 <Ll^i(^JI lac L»*£ * -jS Js j » ,aJ1 

*J— J O' — ^ JJJ 5 ^' ^,1 VI . j^ojSaJI JikOiJl (jAujj jJjSiJI («^>«J 
iaiSllI jjj ftL=J jj-iL-j^VI <iAj« <Jjbl 4jVj 04-C J JLci 03 JiaJI 

,J j^jil iijljl i.Vj dli ^«j o*U. ,4 ( (joisJI «UJI J 4JLJI 

♦ [TV] 1-M— S J*JJ jjj <ii L«j nUj3j 

(«f!*j -ij — =-o ' " '.wj j J Aj^jISVI c-jj..iK11 ^jLj Ju-aU, ,^1 ^io 
j^_u l^Lii V ■LljuL i "UUi <^,Li. <*_uL L«JjaJ o 1 J; ' ^hl) 
j— *& I — frJl . ^Ul j^Xa. <;._,_ Vj iuj^JI <^Uall oLi^kill 
_^ «J <,1j < ^| i^^^s L^ j3S1 J=.VI ^J,^ ^,'ljll ^L^Li 
i^i V ^^ _j*j ) jJLull iiisillj •i^ia ill S^LjiJI ^^ j Ujj^.j 
O 1 M^j < ( Wi* » J r«- i:i C&ri -1=^ Uil ' UL=^i_j <.,.Jjg j^u ojljr^l 

<_J^I ^^J| I JjSU <L^| .^ j ^i^vl >U; 

^'^—11 olj^ai I . oL^UJI J cu^l d,^ ^ _ olUL 
•Kill j' W-i jUii^iU iaj^ <ii^ ^1* jji^JI J , tW ^ j j^j. ^ 
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\ — »-*«-i Oy. ^ <• tiijSU J^liJU ^L^i A& l^l! J, < ^lik^a^l 

"■*- ""< ■■■ ' » oil£ Ujj j^l c JL, Cil iJ ^3 « f>' ^ i^T » VI j^jj V 

CCuLr-^il Jj iji-Jjll ttljjjSill ^yigLa. &, jj^VI «U-axlLi JUJI < _ s ^lii 

,_,„«ij ,_e _f£».j ^'-C !llo.i iij-l.~. I.XC , ^s^LiJl 4._.'aj {js. _j_oi,iU i_iki*., 

<"iU L— d. __§ 4 ,LiJl £y-"—>_3 ur^-^J J^ l^J * oln-oLaJI u^**-} (j 

C_iIjVI [O-^iJ ij (JjiJJ ' A.llj.o °aL-3 jiLUi-o <.jlu_mJ iiiik ij-'y ' tSj^l 

j^ic LiJLc OJJ^?^! OJ" -, j' -1 -^ • ^jlj-^^-"^' (_;* t5 >=»•' 4JSLX, 

t _5j , CIji r-'_ -4 liijU Jji-j (^jJI ^4^;-^- ^-'■ n -i i-*j~j Ol J. ; ( j . ^ .j (ji^ riinJjl 
Ojjj 4ji>jq ejjt> J^>Ji C l^j^^iLaJl pnkiS. OljrAjJl 4._u» l _t5kjLij i..'i5k 

£__„ j^u^ll ojI^ajI JM^. o» '-i» J^ s -* 1 - 1 >> <:I lA 11 • £ravc 

Lfrlj.i ) *L=i.ljJ| CiLeI j j L^lAiJi^-jLj (Jj^ja-oLaJI (y w lj. M 7to~« »J |«j 

^1 L-5 . ( »jLh!1 <;*■•>. iU i^iVT J ^" i .it; JjjiiLwi J Ujj^jLJI 

___£ -,i C ciilS^Jlj CiLa.viL=i]1 ,j\j L« 4i jjji) CjiUUo ,3 u-jLill ^-^ 

t^iU^un iii-i,, J*;, v i£ ob ' r JUJi_3 is:^., i^\^\\ : ^u^^ 
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JAS* J Olj^.y.il £* OUJb ^ (^JJI < « ,_^ t£l (■£-> » i^jJU 

. liLa^ ola»4.l 'j'v^ u^iP-'j 3 <>=— =J^ U-^H ' •sMJI ja£ ^-i* 

P-LJ.1 ^j iSjJii. oilj C ( Cilj jjj-yl l CiLjs IfrJJ Uj ) 4-u>_LsJ! lii^i^jll 
J 'j - j Jj_ji /*\ 3 ■ ..•■■■ Cj.il j (JjJ-cli^aJI <i»jjjlj 0_j£iJJ ejj^^jil 

^LLzll Jj«^j IhjjAAs, _ l«J o^»i O^J — c£*i y ' L5^ J, ^S di-^Jij 



r\\ 
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^JLftaJI SbUaj ^*S"jwV» &L>>di 



^L-UVI jc^iil! emulation p^>ji ,^1 _ ^1 pLSilL ^ JjV *U 

^L o^Ji Ofr£jr^' i> ^^ A t <*-*" O 1 • evolution theory 
JMi. U *=«3j J <UUJ1 <UA-w» j _yo US UU* t Ji-ui\ jjlk ijl » 
.•••. : - -v ^1jS2l Jj m US «dli < « »j^l uV5fl 5^^ t^lj>l~J| 

*jl! J* aj lj* ,Jls- <ujA\ i^UI^Jai^l . [fo] s^L?* <-t...jl 

1 jjLc ^l^-a. Iil..i jjjajiij ,\"w U Ojj (JioJ 1*1. .le'iH-a . Ig-^Ui i-i3 <^jj 

2 j .1 -n. , iLf lc Lift Lj_^iaj jjil I *&<>i Uj (j-^«La>Jl u^^' O' 

. anti-intellectuatism 



rr< 
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lia jt i intelligence *l£iT' L»5l.a LUjia.1 asJ . iaj^aJI ,j-jj— »b 
d_i!l Ujj -d LL-jjS .iSi intellect — &JUJ i^ilL. j& i Aljsl U 

jjjj^JsJI lllcl -t"il IjLlL piSjJI ^1 j_jJI !JL» p-^J^ ♦ «l Jd'i.. .iVl j (_Jj 

■ol-., i;\L j^ ^3 i practical iJ <Jt il <^LUj sill! I ILjj <&,., 

j fcj ) 4-j iljj e^ *ISJJ1 jt iilaJ Liil tjju £_ Jislj'^I . 4jL-ii!j 

o»iH o u Je 1 ^ 1 J • ( L Q- < [ ^ J— ^ J t^-' .'Vl ^ji-il 

J^-^i SU_4I i^jil oSU'VI ciUj J iL-ijUll JiLk ^ i-j^i^j s^ 
ij^ail! ^jjJ — 8*11 ^j-il — ;!jU 1 ^ j ^^ ' ooJiljli «LXJjgJ| ^ s-_cj£ 

TrLia^i 4-lVj i IJLc <jl_„. iTs l jJ--Ci i_aj — .j — J-oJj V *,^i jl £ <IjJj 

^Al! ^i lia ^ 1_j_.V! . slSiJI ^ ^ jr* j^ OP^jl' ^jl 
4,>m ^^l, ,,» U Jl, *arf jl» ili-.VI dh jl^l _^ ja^ Jjj ^ 

(^ujLJI y-LUI J^ ^ill <A^J\ jj. 3 ijjUJI jLUjiVI *-i^_^ J±S J) 

jaj-iil! jji ;j .,.i ti ^^jjU U ^ i Ija ^ *„^*-U 4jJIjII *-■■<_)" II 

CjI — cj,^! . »_ '> ^=J1 o!iLkal j'x^ J^l "L-iL-J ,^1 < Va^jS 

r*J • <J1ji«J1 <.jtJI I4J* J4J3 ^111 oUj^JUI J^^, J L^^i 
c 4%^, <L J, ^,1^ j-jjUSil el* ^k <2lUI OiJ 1 ^' O 1 S V 

. jU 0j oj ol^J •^jj V IjjI t>ib <Jl AjSUJLj « c^^l <jJU fL^a. 
c .U, CJ llj ^3J1 ^ jji ^S1 olU ^1 oUj^Jiil .jA^ 1 L^j 

t <^jsll gJ-JI <-^i, (t> ^ J , jjj^ H, dUis; ^ j i^j ^^^ 
t L_^ £jU]t ^1 » J^ pJu ^^ J>f ^ ^i^j ^ ^^.^^j, 
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4 jOi^^ill liiaAjJl i=jULii£l ,jU (. JjisiLlLi JbaJj<i «_alt jA i^aOil 

. J -^ jaj (jit j«Vl li* (««-»J il«-i "J p^o^jj CjIAj JJ5 ^j£j LoJj 
£j<, Jb.'V i jjLo— J^jjJ j jUl i .. 1 " »-J_5J5j (_fJJl ^ja ."ill jt nVi . . i Vl ,j£j 

AjI J* j •»**■■ /)j C jS.,.ij. .liljj O^"* 1 (3 Uhj .9".! ll \ ^a-^jLaJ <j5_iLlJI 

. idU— Jl tgjK.-i 4~J_,jJ tjji.1 ^1U »-1~oj1 
j£i J ( *lj«JI 11* Jliat i>> 5llLt '*^«=J>1 glijJI i^_3 ^^ia. 
5 - Ml 4_~ilj.S Jj^ JIja »*L^i £^l • i ** ♦ l^j^-^" -cr* <i-'""V < 
»**,— u Jj . (( ? ^jjjjLciVI LJIjj— j1 o^— 4 iJj'H! ^ '^ * * o'>^H 

^j\ £— «' »* ii; V liU "Lijii-fl OjjjJ* il)^*i <jl»» VI j>» £-j|jll ,3 

(J .C ^jjLa_; ^JJ^jn-«V' Jiji-Nll ^15- Jl ♦ i3j*-il e> JJ' l fl jl LJljJ— j| 

£ jL=k!1 L_ uT ^gjJj l_">1^ J dehydration <_iU=JI ^j* i>> (*!— *^ y** 

, Ojl >a.ll a-o I i,.,.i*^ 4.j2li I4J (J^LaJij ( _ i Jul <Sj_)liJl ,J-i ^j-jSUJI ^jle (jjl 
^Jb^^L—j-i PlJ-j |<ilaj OJ^JT '' "^J^" g-jH'i....i-; JJ»j * li/>> 1 j . U j (_ojS 
2 r j a -v\ « » — .nU eift Ijjj Oi 1 ^' pLajJI 4 in..* jijl. .1^ s .a.3,.--ill lift ,j 
^p IjjjSl W • jJ^-^'ill lAB) ^jjl I j . nl^ . C J j jaiI. " . . i C^ilj j , . ijn jjj ^ 
I mj£j ^1 1 ipjL^i V (^Vlj ' ^iJjl— i^ CtfjL^ ij «Wl«-ll 4-lUajJl 

J <^_ > T)JI till; ,j (^SjLJill jJiiiHi o' c^jj ♦ c_jj^SjJ1 ls-©— 'jJ' ,*iIajJI 

I4JJC CjL,jlaJ.l 1<jJjj i£IJj ^(j i*C pj i-iiSj ) <;iifl>iJl (^ L« ^_jija_i IjjjSj 
CijlS jjiJl <£j2jl ^U £ ( S -UjjS,,;; (£ Ul /Sj^-oJI (jAj <_uS^1 ,_§ »Jji.j, 
L^jIJ Jlu CjjLS L«S ^j'l <■"" C jli, »-LijJl o - Ux< 4.j ^il""l) eJLi Ljj_J 
i^jjJa^l 1^,13. JJia^ij ^IS J_SjJI L <1^LSJI ^Sjtm.'VI SjuiaJl £-, 
(5^./-»"iU LJj-oj (^L jajOJ iJljJjjUl <gj£=JI l J$J -Jj . j.cLJ5loJJ! J_i.Jl 

m 
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^^Jl ilh <^K i 4 m. ,MI jkJI 4«^j ,> O^ < ' — »' — - 1 "^^J 

iZilj_3 "*3JiJ O^} ' ^'jJ-W-H <-^ v> ^Si JJ^J O-^ 3 

. 1 -j; 4_li*.}Jl CtiS _ ClUilAJ— Jl Sic (^1 — ^Wl JiaJI j 

ijjuA\ J^ j 4^ic dJj ,> ifi; .-,-»;. *>f jSJ < yjj=»il sbl oi^s 

i^;, <iil £, x JUl\ ^JUOJI cj-1 ^ i> ♦ 5l ^ <uil—3tfl 
U < Jl^t J£ j . careerism « 4^%JI iii^l » ^ 8 UA . „ 

<L,j^>. 4j) Ijj LI j.;i£j LjjSjj jj&1 Jjui Jj £< Tpja. ^jlS UjI £ 4. ■'..». \H 

top-heavy) l a j', aj V Uu l^iil ^-.jjj i^l iLsij <iK, : jjLki V 

Jj-u.-. 'LuAL JjLul 4.2^1 LjJ ^1 4^j£rJI A 'i<ijjil\ »jbVI J ^JLiui 
6 life ^ AiujVt . ( i^jJ-U — i^jJL^, jl Q\jULJI j^.] 4jjJjVI J 
<jjLcOa.VI ilikli gjj jjJa ^jii ij^aJI y^jlj^l J] ^ic. juS'ull ^i 

C ,1 Sjoij JjS ^-.kUui V C (j-ijljil o' «JL-££V .jjj^uaJL, L-^lj^Jl 
Ijlj . 4 . r > l ^"iU jJkllt CjL^=>.j ^ (JjLjjJI 4JLc iij^, ^j — H „■; 
OJ » 4^u2 Ojl^j ^ ^.j fi l^^Ua ,j_«A l+iKi Ult^i 1^.1, dJj lijl, 

. ^-UJl om SljL^iL 4^UJ| UjUUJV Kl^l t,ib oo, 4_j1ajJ1 
o:l^ UiLUi^l U l U jrii. M^ AJii IjLJU UJUL1 I ■*■■•> ^gj 
a,iJi ll^S LrJ J 4J1 Ul2 _ tiUj Uj£l : ^jUI Sa,j_a JU ij ^lc 
Luil bljj a^UuL <J laJU _ I4I, ^^ <ju. <i| uuj _ ^■yj 
O, UUL1 Li^^ < LJU ^jj-jUJI <!U j i jl _ Uj^ ( Ls^t > 
.LL — iiVI j^i i i-^lA (j-.jl^ J ^U^^jj i l^j^l] (j^jIjII 

4 ^ rt . -v ^A l l ^Vlj O^-^l i±ia._j 

Jjijl i,jiU1 SjjVJ Cre i^a 1 ^ill SL^ ^jjj; y^J» 
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„■' -~\l .. .ijWiU (_J_jj —ill l _ J i& <"i^n"il L=-^-»a. (.jjXl £ 4_waL=JI SjJlI 

J* ♦ jrj — =^ u-ijb — .j ^i AjiliuVl ^.-.j'aII ^ lei* (jS^^V 



m 
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.-■)■ - 1 a , J "- H SLp. ,3 jjail olj^auj (_JjJj— i "LljS ^ J&fclt 
( jj ail! jsJ *jJI j^u! ^C i^«JLj iaLtilj JJJ>>J Ofo&h 'jl'j¥ 

iiieill Bin 5J_jsJ o^'j 2 * ( '>?■ ("^"J ' ^ji-A, <Als3 J cdjLaallj 

5^S. : ^ijf <j^1 ,^-ijJ |««-^' o' • CC^'>* ^* (** ' J^=JI *_J J 

«^iii,)) i*KJ (joL- Jl Jjlill <^iil J _4=lii intellectuals ^_yi*iH } 
culture i__jS 1 J^t. , ^1 ^LijU -UA u ^ i k i ^ 1 U ,j*j < Uiljs- 
^Liti ULjIj.. ^j IaOaj 4-llj3]1 ^lt <JViil s^ii l£«J J V t . .f 

cA,: — »'j J^r' -£-=" jU-j-'l <^_s_p>%JVl A.iixiJLi UjL^I ^1 » 

C£J 4 Ijljail «U ;-> ,. oU J O^Ju Ajjl^ixl ^l^ic jft. 4 « ^H^„ 

3—b.j < I^aJJ^, . « l> A£ A; jJ jls, ui_ji jSjiijjS li » ^rw^jl^V? 
<1_^ «UV^ £j ,jjj Uj^u ^A".l £ ijjJaulVI <iU jj—uijj* 

. ^iaJI ijjjuJI c^_ji_iLI r iU jj^.4 l^V 4 <jJ5!I £xJL*l\ 
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^^aJl i—ij^iL^Jl jj^ji^L-to .jLi C Lu^-iUs. OCJ-ijU 4.i..-ilLi 
SO — j11 Q\il jj (Jj^SJti I _j-a OJ^ ' ^jjjsill «J— j_oillj Sj.12.11 ,\*, ^Jj--.il 
,jl AjSL,,.; vj-u • 1.i» J[ '.' .!" '^ >-o * wa-J lift '-"J 1 ?" < "^ - ' * » 3-i-.=Jl 
<jj^j U, j-Sjj i"iJS_gJl Cj|i j_3_j £ Jjia^Ji Sjiiil i_ij^JJ Lla-e=*. Lj-'i ^ii 
5 sJajj 3I i ^j^^hjJI Aia, L_l_5„iLs_i 1_jUsj;'VI j lk=Jl Uj ? LjiJ.3 

jjs> l_i_5— jL=JI |^ll jLL..aJi f'i^ f-^-Ji (>j-ill (C-^fjjJl ^gU'i , :'i s J 1 ^1 ,1 = 

'*<^'< OjJSiUi j^ (( yjaLiJI ^jSjj.jMI _/-3-«^ " 0' «-eL-iiS' i> ^^J^ 
. li, Ujjjjj <-u!}lic ji£l jljL ^ 6JJA* («,! J < Liall (j o^ 1 <J^ li 
JLfl-uiM lilli iJL-u» «UUi Cjjki ^1 <ji$j «C\ Jjjiil (Ji"*/! (jli J_jii (jSJ 

,jx. I j^J^ (S-^J^ S- 1 '^^ '*4; , >l a ^3^ 3i^ ' 5 .. ^"il l J 
J-m.ISII JjaJlj (^Uuill J^l O^ 4-pVM hr^ ' jL^ill ^ijS,, 
^j L] ^jj^c <"1 -ill »joVi-o oL=^ ^jyiisill -UJJJ (iiJl ^Uj^^U 

. j.. . . U'. . ^s Li_ jS-& JilLi ) ". 14-iLi ^L»£ 4 ull — oil lis. liii jijy 

: ajbji ill— .vi U-^ o^ji=, Jx_ujVi j^i o^ h^j* ^>-^u 

S 1,^-H ^Vl iiaJ ^Lxl j^U ^V- 1 f 1 °^ u' 3 -^ 1 J* ? JS" 1-iU 
>■-«.... j_S ^^-ili U1 ,jSl ,U dlUT . I — jie ^^ (5^ !«->-. .12 

j3s;l ^ jd] 1 a .L; .51 j_a *L.jiVI ^1 . <^ ^M' J*— J' 
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■ ;; ) j.^alij Jj,;^ fLu! 1_i5 j-iK-^ ' J^Lkll (ji-llij oUl nJU-. 41 

. ^.t SJV 

.••.lj.A_.Jill jlu^j JiL-jj 4 jLigMJ (_jia.il! Sbl _ LIUlJy i_u__i!l_, 

(jjjiwj'l <-iis>--JI Cil jjVI j__w (_^1 ^J J -5-ui.a.:_ll ^ (_S.>J — mJ (__/! — ul'j/l 
^i l-jLs-l-ijJJI jj-a ^ *JJ-° "Si' Vj ^ taJa2 AjjiSllI 4_*lS-JI V ._ 
I ijl-vj (_-ic T-SjI &j--La — L^ — !JJ iIIjIj-JiLijJI V j £ ,jVl l^^ia u 

* jljj-j-llj I. mH .< n 1 *.^i «i'->l •■ -t 

^-i -l-O aJl j J n |_jJ£ _r^J ~^J^-"J to<j-— jj (_j-j_ui.ll ,_jl 

Jl J 1 ajlfl 4 juli ^ T,_!a <Ail2.il ij-.LjjVI t£ll,_..__Jlj lliLlJjlll 

j5^1 Ujj_j jixJl (j,.i n' i. j jtjii^c-. tjj.ll Cjli . <jJw-^J| iAisiJI Jj._aj3 

<_JLj- (JjS^jI ,j jj — ijj^^ (jj-ujtAJU . jl — liVI Lu.. j ( ij^jbt 
o— ^ ' »lj-^ (<* l>lj^J («^J^1I ^'-i O-S-^j^ l -> L; J Lc « 0.^-11 

».!£._— til |0J-i32 ^j-!-jJaJ— jj V |<4JLi i *-l=d_3 <iiJ (J ^_oSj3-Ji. 1 V ^.j'V 
■Oiijkj pj^is J<: l4_j_.j___;l ( yl\ <JU.oa.JI (jJjjJL ^j-i-tJI p-4-..Ajij jlj^l _,i 

. ia.-jim <-_.L_JI 
<_,JuLJVI i— iill Cljj ulj^ (> JS i Jill J^ J x 

oljj^iij^ ^ j^^j . tujii J^JL (_jSl . :UJ Sjj^, j jzsj] j^ 
4 — ij.--ll >-j J 4< 1 l^.l.i ^jJl oUUi^VI o* P Ly i <_$! ...J^ ^jikJVl 
(Jl a_J._ j__^ J_5^s ^_^ ^j i *iJS jiiiiVI Jj^j ^.ij^ j 

rvv 
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1 h - **> j<, ^J ^.. ,,. ; ,. •i\.i t i 4* IVit ^4 , .ifl.il (^j ■J A * > ' <-o_3— i ' l^jjlSj) |^J»j-wii 



YYA 
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^l^i]) __f y> li* . S J^* tfj^' <Jjjii J_ J o| ill "j^a, j^-- 3 
jl" jJlZ cAiSSH g_J jil oA^ 1 liU, l^L, ^ ill « SL-JJ <i_*L_l 

— j_jx, ^JVI _jl . .a1_— u_^U i_il_ Ct»j J— M-; |«4j— 1 O^J ' Jj^° ^j 

■UJS <t„1 Jk Jj 4 ( iUi 4jj£ii-i «VjAj ) jLjXo^U y-ujljll JliU 
fj— £; <Uj— 11 £*i=«-»J OM^ l/Ji J— i_ii <«_9— =. JJa jjj ( 4. < ,_jAh_ 

_^ — c OJ^^-iW^ O^ ^ '-*' (^H _>jj— -*' J'J— — I <j\ . (jSL*, cu2j 

\ t^-J"i ».WiU ^jUVjJI i^ilS U lil _j_l — dlliS ^ v'^-a 

^atuJ! .__J___1 j is_1 ^j 4 Js«JI j_jJ J <2ll1 ^jji J Jj^UI 

-i ,^i J £ _£~_j£_jjj * "«>La. J £_l jiVI «-ihA», Q, Qv.m..i^-iU 

JjL.jjJj jj^aiJjj . Ijljsi Lji.1 i_L_! ^ *Uj3J CjuI__j ♦ «LlV aJl l_t(l_Ji 

• !)ULa "Lj^akaJI oia> j.> l* .. ; „ik 

-ij— jilL jja ill UjiL_i ciilj^l ^ <jj^ <^* oils Vji » 
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j s> New Deal) ((Sjuj^Jl iLiL^xll)) ,j l_JUJ\ lie. j^j Ujj 



jUlll 4__^jSk_3 (j-*" j™l <J~J L/^P ' (^u . . ill . .ill ^-a ( _ > -jS£iJI {ji* 1 

t^ljjill o' J — =^ lM ^-S^ l *» -^ r>J • pragmatic ' i^l^iM 

jjjb j^jjJl £ 4\JLaJI iajjuJI J_jSrs. j («IjV1 oi» £-1^ ( _ r «ia.-J) ijjL=s,2Jl 

4-a.Jjll jr^i i2MsJI Oils! U U . A^LaIS^! <rjl..i.-.»jll ^ja/if Ujl 
,j ^jLa 6 ( JjiUoll ,3 ^ia. j\ ) (^Ul (J tj^iilbjjl^ ^jUljjjJI ,JAJ 

i-ijljil bucks ) (( «.J1 aJJI » ^jjS j .itS j o' i« t^-zji 

jjl "5M . ^jJ aJJ (yah.^-ill _j__ lll isj^Al 4 ijU^, I 8->_jS jjji M ,rin 

iSj-^, Sjli (jit jjLLiVl ^JjLaJ. ^Uo^tSJI Ol. In A 111 «_i_/u ^:~J^ V 

plSill ,j\£ 1^1 U Li.jiio VI J— j JJ^j <L»USU_j . ^jlil g-^ij pUl ,j^ 

^j.. .-v., ^ j^bu-iijA jji — a^jj i—^t L,Sj ) 4 — AttjJI 51^1 — «u» 
.ijljJU «L^li fj->Jj L"V viUi i ( M-«LJi U«jj fj.^3 u~~^J ' 'Lcjj 
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l+A j*. o* u^-h^ OS 3 *** * U ^ LJi ^^ ol -* iJL ? u^ ■ ks:Lh ^ 
d—1: .'A, J • SL ^ sJI — -i 2 lt-* U ^ ^ (-^ J ' ' lii.je.Uj J 

.. ijj-ika o'i^ 3 "^ C--*° ^~' <-^ ^J-^ 1 tJ>* ^-S— ' ' <-5/,ji'JI 
♦ L^J^l— "o ll^J-' 3 -'' J*-^" 1 O ' ' ( ' — jL_jI <j j^jjl 



j*. ^^ai .^u pi-* o— r-^^Ji (Ji—Ji di_ji i 

J <U„LiL jjJj -iJS lift' ejlSlc! Ji iSJJ^ d-ijjSSL Ut . °-^j : ; oi- 

^iaji^ jAjj ,/jl JjjJ V L^ll . IJlE> Af^\ tJLr- fJHjj^.j L*>— J O J-laj V 
J^UjJI j l*i». 0Aii„ jJuu 'jjAVI »i» 0' V ' <J^LsJI <;L,1MJ jJJjaJI 
^_jjJJLi V Oi 1 ^' u -1 O * ^J -1 ^ H " . ! "'' ' '' " O^* i** lSJ^J |ojIj«JI >>-« 
I ^aJbjj ,^J C "Go 4.jj_5ll iij^ilj i£joji\ JV.ii~ aVI ^»J« J-ukj ^.U 

1 — ; jojii^ f^ _^i c JaaIL ^LlI^II jj.i-.JI Ljjji-a,, IjJljV o.;-' 1 - 1 ' 

L ; S Ojr— 4.1 ei* JjX; (JJJJI jJfc ^^Jlj . -S;>i-«. <;1Ujij »LSjJ1 4.J5H 
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£-_ , J^LbjJI !_^z ^IjLill Jia. j AjJjsjjI ^^iiisj^ Jj.\X|1 »Atl_ m tj 
UjJU ejJL=dl dlh *\ aLUI dUj ^ (^1 4_^uJI <JU ^Ij^jaoJI 

. ■a j . 'ir t U J^L^J) jjJ^pJI <di '.'''• ■ ■ 



l_>-» 



j»£a11 jjj^j ,_^c _jj.lli jjs.1 BjlAI <!**!_,« J . ( ,»a.jlil LI jjJI 

< <jit J^«j j_jil1 JjULj <j JiiU-il jv3 < oiJIj jV iilU i <ii5LJ 
(_jlc V jg .Q j-iSj j»i <a.jAj 4jIj_cjj..vj OJjLj_jl t - -i_i-s i c «Ljl,_j2j1 7?-j— ij <JT 
^'mi.^ll I <2j*=JIj (-.LjjJI jjjji viL-^1 dlift ^ . TjuI iiili Ji-UI 
jJailll Jajti . ^j.i'1. ft"i\l jjjj" • J''"i. -W Jhj^ 3 ,»* industrialism 









J^ u 



j ^a_, jjA iiMlV ) I Sj^,1 j {js z\ ;L.^I A Sill cjULAs. -^i 

. ( <ju£jJLI ^ .ij l-j j iil iL» 



rV' 
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U=Ji1 .ill . U-.U1I JSJ liljUiil j-iJI ij^Ji i V*k~k Uj^hj JjJj 

--.., ._..\ jl ) »Aii-i *L>-~ Si Jc Jjllll ,j.o ( *i— a jaS (J*-"' (j l-i* f»ij 
. ^ojijl pliiJI u a=^. l+ll Li—Oil ^Lul lukuJ UUa C ( I-ia. «Aii, 

t l £ill i-Ai-i 1 j ^j^ ji corporation ^jiLi; 'IA jikz 

J - "■■> 4 ftJjJl ( Ljjl ) 4-oJSlll <^A\ CiUjjJUl <JlSj "Wcii 

0jI__jxsLj £)j — ^LiiiJ! ij*i\ — iJi tj^<^i (y 4-ulA-ll ,ji l^jj) . S JaLi.il 

^ — , <*JU C (jLiJAil 1 Jj2 ,J4 CjIJJLjj 4 *U,_ji]| ijj^fJiJI -ii^A. «|) 
Ij B J ^ Ji-41 J £jVI -V=».l j <j1 jjaI ^f UuU , (j-clj.! 

Juii j,L33 4j>*j CiliSli t,jj ja^ Culi < £iL-aVI ^r^eL* J4.I 

»jj>L=* <iiJuJI *l jjJ ^j^k-j cjjli Ljju.t <; ^Lujjuj_»JI ji..' ,i .j 
oji'U— iijil i~iia.j j-lj £ ^u,iJI <L.ji Jj^jj, citaJI 4-U^ j>^J 
* W --Lk-*I pl£JJL, ^LkJI Jutfsll C.1.14JJI J ojjWI 0j ^LL.J1j 

J — iijL ojl_4-jl! ■j is .i ^ i ^1 < LJ l^»£^i oils c o/k. S^SLiil 
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jjj& j& 4JV Ji i i_wi£ij ^/jail 5*JL*ai1 ^jLsj 4i}ft ^oal < Uj UoL& 

* U^i^ gUbli 4AaU 

2 :c :-.» j ■••-■-;" iialjil i-AaJl J_ja, 4-^U i-llf-i; *V^I (.jLu^La 

JLiUJl 4 ujll jj t >LU.i — A^> — U^-^ 1 O^! 1 * r *^aO— .L; 

! L(bA=,j { _ f ajsA\ ^wjLjL, jaljaj— jLi 

.'. j ...» jUiJ fcliali ( ^jiU _ i5>V JiUI J »jljjil J£j 

. [\"\] (( iiU-aJlj CjUhjUJIj i^jUl ,«-Al IjJUkJ 4JJ^li (^JJJ 
I -i*i. JaLSJ-J <*&■! JJJJ C 4-Ji^ J JJ^J-* l5*^ ^ o=^ 

0<1 U ia.j^ )) ^_^< jl ) ixJUb> ijiSj iiLaJ ^^—u <_5JJ1 i t5j^ a - 11 
l4a U oj-AjWI ^JUL Jja^i 1 t ( *i-£-uJl iOSill J « i.^Ujil 
J,... .;,^il ^ ijjS 1* ia-LU ,^1 C ( ^JiJiadl J2i ^ ) «1^— Ji 

i^'jjil ^^Jl JM^ j . ( >T p<>5 Vj « .^j a^ 1 " ) ^P 211 
gA\ obU: i__4jU4. oyLS'^l j1j_*i^1 J^L-a.3 « UAf ^ 
JiJV a - -^"; l^ols £ gJ — Jl <j^1 isLi^l ^^bLs^ i^jj—J' 
As.jii i, 3 L^ li» < o-S-JI l> ^^ u^ 1 ' ^ , -^ Ly ^^^ V1 
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l_i]| SjjL iki l^4j ^J^' O 1 l lj5 ^' *>*' J^'j C * jLA i' 
jii\ « cAil » j (( oliU » Jl v> U--L-J J* J«l£Jli ^jjjSjJVI 

. 7Kjj1_j_~aJI ifj b < Lka-o j^Jj (J ' j)*^ ' j«J i>flj ' <>a» yr H .1 

dulS Aii (iil^UJI jj-jOS S 'j^*; <-aLkJI (j^J ' 'Sf— JJpJ^I "Lajiill UI 

J £ I JJljLc ^J-^j ja^LaJJa t "ilh j t JjjI^j^iI OfJ-J.3 <«4-" j 4_ji2jJI 

SjSUa 4_it Jj ai Vj < »j o J— £ t-.«, j »3> Ja5 J ^ 1, 14 

<_LiMl 4 ?J V,II »jj> . ( ^jill _ ^j^Jjl ^]| J-X-, J,K1L 
J . i^jj^JVI vj^il 4^j <^a, 5jb1 J^U. ^ " ,U,t .-■«•> i 

j' Ol^^y^ s- 1 *-^ ^^ ce; i> o-li" <J ^xLlk-aVI *l<:ill ^.jisjj 
<LL^, jfi\ . Ul uiJiS: LU1I *Vj ^-i, Ll» ^ V . jiT j^l ^V 

ch o^S' 1 ^ L^ V o=H3 ♦ ^>pJI 4^cUjJ| ^LissJI J LUI 
tjai^j j iUUJI ^jjil V;U>ij! o^i ^j— 0£hH L ;y UUis. 
ol . 4*pL.-J| LbJL-J. JLj^ l^il ^^ ji ^| iu^ji (fl < L:a j| ^i^j 

oU-i 4 iajUoll oL-^jII ,U33_l. . iiasJI JiLUL ^Vl j^i 
i--«S3« 4_^ ji^ JLj^i «u_i L^| ^ L«J 0J JLL LU! p^Jk 

. L^U ^ UUa»l <r i^LUl j,UiJI » <1L^ cJU 4 ^i^vi 

c^f 3»j ' tfjA-l* L-k=d1 Jl^1 Jl J^^Ji ^ 5j ^j, ^j, 
J— Ji^l cl^T 4_k^|^ 1^ i^j, -^ r ul ^ V) 

rro • ■ . ■ ■ 
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(Jjl alaVl £2_jM I . ij^jll o^^'V'i J^=^ ^J^ 1 «-*^il 

■Ul . ^vi jA-Jdl ,_y<.jSJI ^Li-^l lj^^ 4-"lt^ lj^ V^ OJ^i o' V 1 ^ 

<j£^„3j 4j^LLa <-ujuJI CjLj.jIjJI <ii_l=J (_>«-=* ^ JS>_jaJl ^^o • Liulj 

IjjIc t_i=kj_j . joaJI tt j — o3 ft^Lc 03^* ^ ^^"^l CiL3_y Jl jjl , f- Liji! 

(Jl .Jl j iliji ^ 4jjj5jJi jL— j-jj rj, — ijJp LliALtiL_jl [»is iiliaj^ 

l_g,^ M p " a Jjl^ (J< ' ft^-iiij Jjli ,^>o O 25 "* "Si"* f^ajj \jj^.. .1 r. L«\Jbj ny>j 
CjUjj^i. «ilii .Vjn'ijl J-Li-jJl i^a_Ji £^ o^'^l i^AS^JiJI ,j) ) f-U-ll 1 - 

. Aj^jLajLJI Jjj J| eL-iiL-o 

. *JjOjJI ^.UlU <Lijj iLaJI ■".! _.'."•; tl j L_j3 Laj^, lg..^Ai] x^-| 

(jSM . J-iiiVi (j* CjX-a_}ll LiLwdll j UsUUn o*^ ^J tf^' 0^> 
^1 — aLsJl ^jjsJ Sjr^.'VI <J---^iJI o' f^=w» . 'b^vo 'io .^ p,! 

^M-ail i^Ll^ll &, Ja^JI j JL_JI lift J ^| ^^ iUiilit jjSai 

i a5M_— Jl CjU»li ^ ^^1 ul.^1 JioiJ d_^Li JA^h ' -^j^^r 
liUh Sjj- ij d_UI UjjL-. litj Uu1 i^UvUI li,1 j3 ^jj^, USj jj 
cl-^i-JI ^'^ <;^ J5TI *lil«l £, p^l olj J^ ylfi S^lHI 2L.V1 
cSjij < *'j^ J 1 ^'^— j^ >iil • JA £ b^: ^J UiU 4 ^JT 

uh <^\ '- <i>Ua« ♦ »f3iArr ^^aji 0U23 ^ jaa\ o^is ^ 

^,,^231 «• Li^Jl JS. ^iJl __ r -uJI Jlc ^J^. JjjJa ^li3j (j-i< Jil 
LjjJ * I jl^j ) r$ — Jl f^&J JkL-aaJVl ^ ">-»_>=»-» jIjlcI <iU-»^ «Ui 

vn 
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g ^ S^jj 2L.1 o^ < V^l ^ L -* JI ^' "^ "<^J^i\ 

r-Jll yb dji-All idi; 4— liJl °j«bil -ilb J*iJL OJ ^u ^Lill 
^ ol^LU.1 ) *t£il' 'J^i -^ i^ 1 f^LJI J-S-^-S * l^Jjj'V 1 

<m- ^ j» - t^ 1 <^ ^ ~ ^ 5j ** j ^ °' 

2 e _., 3..A^, UULij^ SjLLlI ojjb a^jS «JI oL^lji-tfl 

. ciiijii j_jk„i5U ^liii <xi_pji .ji^Ji js: 

eAJ iVI c* ' x 'J ■"> ^ '•** -^J B : O^jJi 1 ^ S^j 

^j^i J**—!* j^Ji ^Lajill »i=a.t ^LiVjJI <jja-J (ji**1 * ij*lJVl 

i_i^_aJI J 4 lib) *j_ j*j 1 ja 'J,'!. ^1 i^jJU C ^y *je'— *4 (_^lill 

Jf ;■<-« Jj iill C bJu« y* yill C ija A I A—ujjjSJVI 

^^,1 *niii ii» . t-pu^i l^ i-iijjb'vi <v.ij^ A^jiai <x~*j j 

■ n ^J « j^oill u*J* * O^ ( - i i^ CS"^-* "^ L5^' ' ^JJi^' i>ljillj 

U, jiiii jlSl i^iLjU* I^cjJ ( j»— ilUI ^^jij o_M.fi"! yl* t^julUUll 
jit^u Jljp^j'VI j*^ii—il . i^j^j W, jmSj jjSI ciULo^ _^jji t ! r i. -v i 

yb Ij-lU la__A aJjuAj 4 j.la-11 Aj'VmIjX.^iI j I in .Jill li^j l»i„.i^ 
4 AjiLL iSja. JS AJ. J dl < OjA=.H ijSjJVI 4j^aJI 4Jj3 JjSjj 
JajjiAl J ^>tJ ^JJ^ 0*-;^' SlJ^ ^"^ C5-^' i«-S*»JI Ji^c (£ i>J 

. [V.] « tfjUJI 
B _J^ — ' < J ' b . t J. ijlj (jji-ilj ~ »15AJI *_>fa-' ■ <lal ..in 

YYY~Ji>Jl 
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iilll^-Jl i^JilS lil . jj^^l Ll*Uj ^ (_£ jjik *ja> Liul jjA <xftLL-aJt 
ji - ■" r ** ■*•»" ,4-J ">"i "■ J ' J',A"' "^i^* p-^LU' Olii jljj (Jh'.^i 

reindustrialization 4'ml.n 5jUI ^s- & £& ^ ^v£ jjJ. Lil 

J 4_£j*-Uj *1 Sill <xlSil jj_jIj2JI k_wjIj J^ISjJI ^jit J^a-J <-i_$~-i 

. 4jjLL_J1 ol*lj=».VI 

CjL ) _jia- J ji] «Lijl_f2kVI *> "» H n yl CjLjLju i_jjS^ ^ ^jJbLS dijjjj ^ .il-> 

-.Ijj tLijV *-;Lill« Information Processing Techniques Office 

Lijl . *,*-! )) • JL2 . Mjn i j^j-JJJ jj . i -a.. * ■« *> . .i ) iZilj «_a_jjl IJJb <J«Ijj 
,j ■"■! jl- , H «UjI_> a.VI -b^Ull ^.J^ JC*"* l=JJL£ ^J US Oij^oJ 

■<,([ t'llhj tl.il (J jujH'i . . m V |*e> rtjjJIj) ♦ ^ <j ■ .iL-Jl (0_ji* ■Lcl H }2k jjj^jla. 

j,l (jj ^T i^iil£i jl IjU, , j>>VI ». f J wi i^ilvS (_j-iLll tj . LfjjJ-; **Li£j 

i^jirJI 4j_1 SjSlill j time sharing c^^il i£J ^ ^jSj J lk.t 

«Ll«JJ 4jjjt>^=b cjjL~a i jSJ ^LjjJj ijjj— jLa. '••■ !/■"" ) virtual memory 

»"■!_;■ -• j^iaJ i"i^I"i"\I J05 ^Ji OaT j^j 4jI i^uIS _jj 1 jL, J (^jjAI — * jJI 

Packet switching ) iLpLj^ill i^U^lill e_,i^4.l oljimll J^3jaJJ 

Q J^J ■-" O^! C^ ( f^J^' 4_iJ^j1^_ilVI <jijlfl II dij\ j"i* , .ill 4_tiSj 

iTjlii Ll^J ^jJl Li'iS.l , jl h"iiV I iiJS ( _ J ic _,il_jij| LuK,l ,j o^J 

^ . iiS ^SkJJ l_J_j-^i VjJU "^oj;; (*ls^J ->1 ( _ s JJT <— siLUI dilii ^jjls j; f •>., 
i " i c I«"i j C <j ,j^Sjj aI j^iJ j^^lt >uu duLi jjl^-iVl ' dSjJI dj|^ 
_^J=>ij 1 i j . * Jjij J <jiLnJI Ajin'ill ^1 . jjlj^-iVI ftift ,o.iij i-ijS f- U . . 
^1 KJiJ . ( -»3kjjll _ ^. Ajl l (J^— « jf J*^ *l«^ ^ .^'fl»J ) <i 

£ t~.ijb.ij ^j1 ^1 jl J*jj lil — , J-.j ,...J»JL i_ij__ju; V 1j =w1 

J__UX. y t <ijj^l 5 -iL»2JLi Ui«j 1 oSL^j v2„ ia.^, V -Ul VI 
^»j ^IS ,^111 J . 5^u>Uil J pLsJI (jU UolpI—oj— j ^ill Jnj...i^JI 

VVA 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



• >— «\£». iKj JL=- eft 1 ^ Jj 1 ^ jsuall »i» Jl, v>- 

. »Jjji-JI ilLJI Utjj ^,f o* o^ W« i **>Jji 

l* ,U...j^1 j Ljji~i AjILiLJI i^s&JI 4-*ii; o' t 3 ^ t£^' JaiU 
i <ult ^a^ U ^ — o^*VI o^ — Ujj^j— il I il . ( tiMJ jl O^Jj, 

,J £ JjTi j-s.'i jjit IjX; LjJ UVf> ^UlAi^U 'j^la ^jJ^J *j1* L?«^-" 
. *jiLl 4 kl-l"> , jn-C iljij Wd-^ 6 cSj^ 3 W-U o^"* -1 c^L** 

4 ■ y ^-.""yi UjULftj ^jjSjjWI Cj^ p- ■■*»'■ <• <Ua^D| 6 Aft J 

j»ijiLj lift ) ^Alil J ji.T jl ^1 (jia Li*-, jtiil £$i, (jic "UcUjJIj 

5 — Ltli, 2^^^ 3* £*-*!' "^-i ♦ ( ■ ii »J.I ^Lj-^11 Jj»j |«JLJI J oljAa^ 
^UjLj <jjJi_^a< C . Vij Infil l C ^j . % (J^, *jlL? ^jSj^l ^«x. ^jjiaJI «_JbJa 



,_ r *il lill i±ip. ^ Uj1,1 q^j L, (/^jljj <J_>^iJI »i«> O^ t> ,«^jJL» 

X^in s s, ^jJt ^JLaJI ij*u_j ^y-ti lS^; Uf» W^ c^LaLJl * j^JI tilJj 

IJS , £JL U ^j^ i tjJlij -Oljll C^ ,^ Jj^ _j* ^Lai^l cl^JJI 
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A 8jlr ^jiill ijLil'jl ^i fl j .^, (j^LlI ifjLLA jjl£ l-il U '.■ ■■•>■ C *Liftj 



Yi 
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! Ja51m4Lj uIlMU * * }UX)I i-wtua5l j* jf 
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I la, A - 't ■ ■ JM-Ij ^J% Lfi, JJjJI o' ^' ' LftJ^JJ*^" («UI <^jiU1 

OJ to . " -* « '■ Li^j tJ . r J ihll til].} ^0 4-~aLaJI U'i^ , ,n .JjjJ 

: J-Jijuii 

Ljj L*jUiaLi Jjljill »bUi-o jLiitl g,jV»i.,.i; ^y^l l^Ji , wJliill 

Jbl — a. ^ j — tiJI (_£J — jjij i_i3LJ jl Lilligl Jj . <Jjjill jJ^^J! 
ftj<s J£ (J C 4.j-t^iLi~^i)l jl 4-x&'. i . f-i . U ^lj^_j GjJjUl aJSIj^ ^2^ iflfl 'V ^.fll' 

oLiljii i^jJJl <=uiiJI J& JbJI jAVI jL~Jt ) ^UJI jk-. J.ju, 
^k L^jll ^jijVI <i»jJl J^,j li^ 0' ti ' ( r^-M' — olS^All 

I— jjj »jLlclj (JJjIjjjI OljLa^, (jUitl <L-;K".-ai £Stj L-ijf , psjljill 

jL^iVI ijs^u jl Jl ,_s^i«-JI U^u ^Uj Jk; ^Ij < (5^1 uoj«j V 
•Uejl ,L_s\f1 J jUSi^Vlj J-Ull ^i .\,..U>-,H 1 l£ , ^j3i\ 

tSX-^JI <LL-il vL- i-=> ^UJUji <£U-~ lill^U I _ V 

Taj^Sj Uij^ JiJI A^J5 ilxi J (Jx ojuLU^S ^ 1j 4 l^LiUI 
i^kfJ ^Uaj j2 lis. . ^Uoll ^LL^Jl ^.jkiJIj, LioJJ J^\ j 

. joint ventures <^Uoll S^UU LS^ ^ £j lil |^ J^ S^jj, 
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,3 — Uiii ^ ji^i (^ j ■ ^j (j-j^i — aJl J — i* 2 ?-^ (j* 3 ' — ^' fr-^j^ o' 

^L_« OJ ^-^ (^11 J^Il o^ J^i <il VI . JjJI oj 1 ^ 1 c^ ! J il 

■4 ^jSiVI « aJUUI j »JJa4.1 <ikiJl1 jljLVi <;lfri J <Ul 4-*iL£<,l 

-^_il.l__ ft! J} — jTSVi 1 j£ ^Ja.Le |C^ — uAJl jJ^jjaULjl ia-; ^J\ i p _j jwXiJJ 
OjL.iul (J^aJLl £j ^ia.jj jSj _ VaJj _j<jj _jl > nn"i (l^»a — Lfi>_jn_Aj (_j-"' 
C u Aa.iJ1 L<,(i„.Aa-i L«jj ^1 ^^Uj ^LiLJIj S-Xajil CiLV^I o' • ^Ji^ f 

-2L151 ib Sjj 2 ju ^ ^1 U^iu ixLoL-aill Sj^Llil aSjJI] o^j 

,j (JWi— aiiis^ Lilbji, ^l at .-u i£Ul«i O^J • ( 4 4- i *J*-° ij jfl * f 5 *- 5 ^^ 

4 0^1 rteil fr^jij, ( ^-il-" tutSJ j &\ . oLjUJ A^JuJI jKaVI 

AjflJ <■ " A , . S V-jjJI ^)l . »J ^.j J. n'il l <j i>*^! PHjJ' O' '~ i ^S *+*^ 

.jjjjJaj ,*j< OJ-iAt kjIjJ Cliijil ^2 4»_dJU^V ^1 "i'J *^>J ' j "'** 1 
£ vfUj ^ Vai t^iL_jk]l (Jo»J lie.! . LflJj-Mj ^ 4ajj-_jLaJI ^i^L^JI 

AjjAll 4.iilSjl ■"■» *■ ■-* i*n*^ ) jy-j^V^ tj^ 1 ^ ij^o <J»iU»i "t ■ *t Q (J^jSj 

lji'i'Vo i^jjS;} 4jaJ _jl « <Ajs-ll 4 j i.»"i 5>,j.g» <LiVS «_<, ,jjl g.lj I i ( ^ji^jall 

£jo )) Jifl ) ,_ylj1 ■IjU'is^ »ia.1j Ajt^La. j»-A; U>jj j1 ( pLijaiJI Jla. 

^ 1 »■ •^-■ - ; ■-. ,^1 4Jlx^\ OllS LI ♦ ( « (jkLll JJ-N...-.J1 Jj^Aili^ 

. IJjjA. Iji"i-\ (JjSjJ )..^j ,i-i -> I. . :'i 1 j ^1 l.-i^ j^jjSJI j IT'S \l I.Afl> ^jLi 

I ,Aic L$_2l~k.j Vj'tftl h rj\ j O-S^* ' e ^j*^^ Aja JiU 6 jjJ CiX-JaJjii 

Clil j n*> »U «J LaJl g jl-i'i , .i"i J ^^Jj ♦ *SH a J^Jjc J J^3 °^Jia« (jJ^ 

1 Ib-lj^^j 1 "11 "\< I n"i (J— 4 Oil J ^(t*il =>. i I n*^!"*' Ajjauil *^j" 

i-ij 1 .I [jlfe T II AjjLijUi (fl^JJ AjjIjJi ijL^jjill eVj-*> ♦ V^axL «3j ~jj 

■4.jJ — => u ic Jljj V Uiu 4j| VI 4 JjJcJI jj'A-»U U Ci2j j OJ 3 ^! 

. (_j»4l j^ k j' < jj - »"'"' J W^J^* <~a_}i (JSVI jjit <-«L,1 03^ — ■ 



ni 
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^jic £ iki el xJii \+K CjJ £ l <s-\jji\ (jic isJ4l 4_jjU,_jj^Ij 

. 4__ s lil1 e l xJTvL j<,VI jLo. U-iL* Ls^Lkl ^^ Uil . i_,UxVI 

Jljia. ■a jlV i ' i LIxCj C liLj^Jl Jljja._5 jjj^Jo J'J%> J^ . iVi Lo-lic _j 
.. <ijail 4-uSj] jSj< ' JjVI j>AJ LijLp. <_^J Uxi . Ul 



Y£o 
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Uj*H Ub) ^2! jSJ,\ 



lz^A\ cjLjVjU SjUaJl <^_5j . UJI Cjl^J SasoII cJ^j\\ 

i—iLi- «_» ,"■-■• __ ^)^a>LilJlj 4 -Lcli^allj ^^jaAI Jjl-iill ft jlj_g i^ — "-1 
jfQl ^ U Lii-a O 1 U 1 * (J^ 1 -ft! ^U ^Ja-iJJ ^ja.VV iaJUll isli-a 

Cj. ,*« til2 >-;j (Qjluill tS-^ oi^^^ cA*-^ c5jJj-= jJ .5* lAs^*- 1 ^ 
( Lip r^—^J — J^' — ■ ./-■" diLkkis-a -ijl ■>« -\»a? <iW^' «J > 

CjSj Vj 4 «JjJa-g jr-i Jl>«1 Vj £ ajji^, j^c t^J»\^> V — £^ai ^ 
<J| Ljjulu ^1 LUlt J. i 2 "i .....j^ ,^1 ifi_pJu l£j=*.'Vl (*i\j — ■ ^ >!=>< jp* 

5j =Jj i—iji J ^. jQ->"iti 1^1 ) t — «-« a— , j . w .» Jjl^ — s til_^_^al 

j ;iB oJiJI 1. .g Vi .%1 -LJJI U^l o^ « ( f*j=U — ^j^-^ 

^ < ( jiljjJl sbu* o^j 3 "ji*^ iS^s ) "SlA^n «— -A^u _A^ 

^j < 0J U^1 J^ <ul* t5iJ!j Ji_Sll i^-AUl jLL^U jUiiVI J^ 
. ^ ^1 d/_iill i=jU i^^JI ^Ijll iUiil Jili. 

g..Ai 1 < <i-i=JI Li* 31 ^ O^ 1 LS^J *U1-Jt i=.1 ^jSil -Ail 
£.jj-£U 4 — lili, *<fr« j^jli ,j1 ^1 ^ j^T [oJ^aJI (jo^Sil ^J-> £|*»1 

SjS^iJ J ^ ^jJL, . LUUT J-i.lt ^ ,.1 ^ ^T 1 dli _ tyULfll 

»J a>lj <JjLaj 4.,, j\ »ti«j i2 L^jl lib ^ Anji/1 . It^j "S^W^- 

,5 j ■\V ^j^^l oL ijil ^lc t_u^ ^^ *^3r» J cs«-^^ j£M 

. j^^o«1 0J: uL.LiJI <£jd ^iJI j^ftfl ja^ i U*> A^jUill 
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£_, ^ i s^i c^vija ju u^i : > T t-^ r - ^ ^^ 

>ijii Ji* L^ JLuji iihk« ^^l Ux-a L^ul ^l*^ Llll VI i olAJL 

SJLu-J »j£i CJ—iJ <ajffli.l <j^ll j^-ijx jSj* »j^i . -^.^ W a j?£ 
l_ja.jjSl ^_j j*>_jjJ1 < 4 j£aJI jilij^j ^_j<4a4lj (Jj^Li^oJij . Li, 

* • '■""■] L^^Ji f j^J« OJ^" ^ <JaiJI &J4J <JL.AjJ1 gi .nil i£A=J 
Oiji^ Lf'- 12 ^ lAl« W- 11 ^ (i^ 1 ' i^U^la-JJ i^lj^VI 5jx1L4I 
JLc ,J (j-o- 6 ! *-ia3 jLaJl /» .' I - *' ■ • '.' JJ J^jil l-i* ^ OfcKJ-^-^ ^AijluJI 
-Jtii (Jl— J. 4jV-«"il Lyi^J Uj LJjjj* taJaj ^jSj ,ji <j.\ VI 4 <LuXiJI 
J 2 a - i£? I I ^yic Jj C <cLLoJI o^, ( _ r oiUi» (ji J^jll l-i* • <Aj4U,l 

t £.xcLoJI titiJI ,>, £jill dJj ^ju ,^1 . Ljl jjSi «Uj_i jjjj ^ji, 

<JU oUjjJiil J-aij^ »jl^»j j VI a-^jj— i Ljl Ji, «Ul o^LL, Jj-v-. 
toS*» ^x^. t ,^1^ < S_£J.1 JLi^JI Ljlil^ JMk IAa 4 jLLUI 
0i £; .12 <3UjL_m I . i^l <1^ LjJLk.il j L^Lii ik! ..-.K^ -\\\ 
411-jl U ^ ^ . Ja.VI ijj— s c LjVI V < J^VI iL-jL gJLUI 

t JSJJ Ij* Jj« Jj*j ^ 1..,,.^.., <11 J,!^; ^ js ^ ^t J3 

jSjl'l I j* & ^ . ^j^iJI ^.LksJI jt ^.j^JI ^iLslI J pIj^ 
_>_j_^l 1-^ i^j . i^s ^ 1 Lrt ^ 4J j^jjJi u < -jUi 
ZJ JZ~> jii\ _ ii^, r ! oils 4^,1^ _ i^i jj. t^u^l . il-^-j 

. L»a <l.jti ^ ji t 4^41 ijia c Jj :Wi< 

,ji* tl^Ljj ttjj^X, ,^Li ( 3^ J*" (J^° >r.lln./iU lift J-jJi I JI 

O' ^J^i O^J^ CP^J * > ">«* '.'*■»' cS-iJl ">"> Ls^LiLJI (j-iflLiJI Jji>.JI j I ji 

< LjJjLijI ^jall Cii^js^JI 'LLal^ Ojj^vAj Lq. . .t n«1 ^X »J--."i\,l OljVjJI 

(jic jSjll _,^i U 4JU J <A VI . <JaJI Lj^L;^ ^.^3 o'j W^ o'j 
CjL,jLm oLuoi ^ «L15La> <jjSjj j-o lsjLbJu (_i_j— 1 4JU i i» t j1 .•^; 
5jU ^jB publishing ) (0T , < ^| J| oVL^VI o^ t*Ai < ^j-JIj 

fLk^l <jU ^i^uu-, L, osj jj . LL-jIj^ J S.j^ljjJI ^L'lJlI Sj^ia. 

^ . "' - " Jl 5 ^JI (Jjl. Uj-ij, £ ^jSJI ^.-v.ll CjLjJjL oUJSaJl' 
J_£ ^ W^JSV (ji^ Uj <i,m <;_UJ| oLL-al^l ^^ 4_=.liJI 

oljl^.1 ^L^J fjS S i U ^L, Jki 1 u^, Jj < il^ 4.^3 
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^ ijjiAjill ^\Ji\ J JLU1 J~~- <> « L*^'j u^ 1 ^i 1 -^* 

iU,j^JI a_JT 1 US . iajlLU cjLa.Loa.iU ,^.v.^-.:. J ^j^. V 5_uj1I 
4 Aj^LsJillj i-Cj^-JLi Ji-JliLi jSj«li yr».-ri o' O* °-^j _P^' <jliil 

4jn-v,iU Ci|ji"i->l'_g *^jj' 7 * "'" ' " »'-., ■ ! ■» - i ^X' *-"J-a f»- ttl j£ a -J (j-jLll ^ t>o-£ 

. L_Ltt>l_jl.l CiLo. a ">."i l j^ Lftj^Xj iJjLa-^LaJlj 

4 jjjttjil *j£IU JjjjJia. u**i >r»*>."i (J^oJj <-u£ • Aula, CjLij* , nil 

cuiLs; iujb/AJl AjSjlU £-, <OUUj ,jSJ « wsl^JI ol£h*U ^ J<UoU 
2U£ i, Ji, UUi Lj-lX, 4 iK_i, ei* ^ . ^"^ ^I^U.1 o* 

j i.t jU> ^1 jSJ . U : ^ ? . »li» ,> cS 1 C^ "jj^ t) 23 V iSj^ 

1 jjsi^JI J U.UJ 

j jSjil 1 -» j>, toj J jwy ,J *:l . ( L-U ) ^j^Vl ^jill 
L^jjLi J bJ ^jx-u ,J *il VI . Jill Ji^ J* *L^JI e-^ji 

i^Uj 4_^L=^JI 4-o>11 6.1* J5^ ^^.j J — f&*^ T^tP lij J^ — 
t^ jl.^U j t ,^*jJI Jl. < ^Luh, a^cUia.1 LiSLtj <_ijliu oV t J^-jJI 

t A^*jiS\ j ( i^Jj^JI j < a^J.1 oU^JI o* ^jc-^J *j->-"^ *jL1«J1 j 
J ^i 1 >sa ^S dli t ^-^Jl V JLUI J-- ,> 4 jLAVI ,Jj 

VIA 
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»ilJ 




. £^^11 *JUill^ 4.2.111 j s^u^ji o< -^i 1 ^ -^J 3 <j' ^^-P' 

^ji^i j «Ul*il juj^ ..a:u! i^j o^ ^J ' ^h^J^j ^jeJ^J Ij»j«— =» 
. LjJm jil LluiJ u, Ji; ^jU, djiau^Ij |»^=^lj -Uj-Jlj «U-J£dl 

ujljill ^ <iia. yJI ^^3 £>**■ J 1 ' J^ 1 ^ <-k> "^^^ c& 
0{uAl£AI -HaJl Vj CjSjJl V JiaJ V JaIUI J2i, o 1 —"^ <i~^L; £H" 

cUV^ll c* Ja — >" '^ .^Louisiana Purchase) i-^-jsJU j^\ 
i ■■'■jt ^, «UjX»il (_£.ill t l^jj J^^j l* ."* ' '. ' * * '.'^ Ct-; ^* tt ^'«U 

«_— ijlll CiljJa — a. ^S>\ JloJj <• j^fjJ Oji^> \° UT^o \ A • Y (&-"■ 
i iJU jOii Ju» <jjljl;V1 <iKill i^jl , ( (•P'J-ill — u^a* <ij3 &jjfi"ii 
c-jl.r\ ,^V «Ij..i'iIL "Ul VI . l^ic tf!iO->Jl JaJjL ^l/l ^jo In | j j« ^■•■U j 

I ji, jSi; L, J3l i O^uJ^ <jiL-a J^LijU ^«J jUii-jVI Jik iS}Ji\ 

J — Li (^ji.1 °jo 7tJ-^J o' fc^J ' "UfljSJI ojlj^U oLaJl o^Lcl jjb 

J l(j illL-i^VI iSj^J O^^ ^ fc j^ "' i V <S;j3j Lja^ ^ pjl,^ 

(^.jJl «U — LJi Jl <_il — fcjjl ^ j] jj, ^jUi,.^, LJi, ^ -l,o. 

< <JS«JI ^jll 1,^1 dfc g^ Oj-fkL^; ^! 0jJii)H , OjuJUJI 

. tSjJiJI o»^l j&is OijiJ <5-^j i^jt. (J3--1 Lj3 L4JL, Ij^JLaJ 
^ OiVj . SU^JI ^5 ,> ^jsll ^bu <a^ ^ ^^^j^ ^, \ 







lOA 



«_^ 



< <.j^j jL^Ij ^ ^^^ ^ll^ ^ ^_ '^j ._^ 
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4 ■yaj'^'i i! ht.AM <Cuaj£ j«j ^aj ' <_it. mI j"i ,.il ■rt i ■ .->"i Ai i±j_n-> til »jjb 
CjjjI ^1 l^J ^l£ ljJ-I j'^3U >aJl j £!j-J' J-lUiJI ijlflj (jia-j -i2 t^AJI 

J» — ** l*W i* 6 --^' *4 Jl * J*^ i> OJ^jc*^' c£*" '■*' fct* 3 ^ 

ljuli .3 .»« • Lug j2 LeLa.1 <lj q . .u jjl LiaULjLiA ( ,_, »xJl & Li.il! . . ■ il i 

r> — J-jj • t^^ 1 t U-iil r-* 1 -! ^^^ 'j^ 1 5-JL-ji ^jJJi pLki 

O—iJl ^, IpAt *^ JS cAJKll iJL ^ ^K !% U4* jjjl cl j 

4£jai.l <Ui£iJ l^qjS jSj« j £jJ^ V O 3 ^ ♦ O'j^l (^* Lf^l i£3L~J)}\ 
J ajJL; <Ui i^ili^ ^1 t^ji-VI fwSU Jx-a jJU £v,tj ^ jSSl l°.j ■*■ 

♦ '■** C5^* *^ O^j^is ' <jjljil ^a ^JL.oj <ijij.l <;jSj^ 



To. 
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c^ <J iS j£ «UJJu tjiHUi l+ijl i WAY -iJ-o ^^ j^-" 1 -* , - J -^ t->lr^> 

Defense ^UjJI a,. ».l i^Ldl Ljl J^ DAPRA ) Ljb iSjU, 
. ( ^jA\ _ Department Advanced Research Project Agency 

}UI o u < dii -i^ ,<*! LliA=J o^ 1 Ljj'-* J^ 1 - 1 ii |^ i> i5'j J 

d " j» 1 1 4-uJu j£j-« ,_jit I j n i W j j £ ( i^jjil L$j ^i^IaA! J ,, <-»SII 

4-1 jia (^o (j'J< J^Jfl *J^ * A ■ ■ * '-? L*!^3 a ''" ^ '^J • »Lia.jj3l (_$A1I 

^ -u as U i-wo. virtual center ^^ <u-J t _£js. jl ) LJjjjSJI 

£ i,ji...i.Ti j L£-<m I 'tj . * |t-JJJ ^ji I tt 1 .ol .iZ £ { 4 iij . ■■! •». H 4_lUajJI ^j 4j 

. U1L, jkL; ,J ^1 0^ «dHi» U JS I 4^,1 j^ UAjitl 
4.__jiSil JjJ aJI JjjJI : Soa^ljl^VI <x-jj~J1 » iCt^-o ^Jai,. ^ 
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♦ ( LJ.1 ) ^UjJI SjIj^ 4ju.Li1! i«jiiH ^ui^l 

jj — -^ U-jI : ^>Jaj <ULj3 ^Ijil <KaU <^jj111 ^i^'vt 

Lg oj j V-> - l 1 «L£all oV^fl <j*£J ^o i-^^s- »j^L3 i-jL*. ^1 cjLHI ^Ll^i j_j 

icLL-JI tsal 4-i_j2 4-cllvi..,l ^ik. s-^l^j ' <^-j^\ fl^-J-M J<;1 ,f-. ic 

J 2 ^ J »>*• ij* J**^ l^- 11 i^* s j1^' A/ 1 W^ idlj <: j-j«Lj 

Jio. J »jiA Jis. Jo«jj jjl^Jt ljIc Sj^JI jSjj l+fy tdli 4 £_j*k.s 
il«j Ji"t„fi"i AjJmII i=ul£ Ijl L« o^ ^j*^ 1jp^» «£& f>i . *■■«•» 
oljllkK 4£^JI 4jj1j ol^ls : V^i : u* oUjoLall ela. . V ^ 

4_-.j1.il 4__,Vj ,4- : WIS » 4£j_l1 4o_* J jULd! *l_^ Oj^'j* 
I4I £J,JJJ »J__U <L&llll i_iLe_5j_U! aid . <ljtL^ii ^l-jill 4.a^»lj 

I4-. £A%~i ^jJIj < WJ *-UU _.1jL__fc}fl ^ <!____ i,l_, ^jSj _J 

Jjbij 4J^^i t-jJL-jt _^JI jjo ( « Lj^Li. » ^^-jJ <iL jk a-, ) 1^J-i=- ^k=k- 

** k -i^j; tjL— J4 1 AjJ^JI JjijJI lAlb . <j«& sJjjj rojJ' > •; . , i l_aa. 

1—4-1 Ttsi— »J J-.fi'ilj jLo_^5X_j! CjIj^Li VjSjj^jaj Asuj < Oj^jisJl joklll 

( Jil) CjlaLullj CiU,^lail (jks "^ * t-ij^aillj ^klllj ^(Sllj £„^-»lU 

i__li^jll ^K ,j3ll ^_^Ji o« j 5 ^ 1 r^ 1 ^^ 4 r*^ 1*^ t; 1 - 1 " 

t^A* Oj^l i±>y^ ^j ' o^ijL-Jl 0i• i:! * J, <i W^V^ ^ l 4- 



o< 



<^»>11 aJI^jJI jUU^, ^_«j . ^jj.Ajil oU^jSSJVlj ^.^-.^il 

♦ el£.il! MjJU «TjVT ^-Lul Ja.1 ,> <^U^JI "V ^L-^ : S^ <_W 



VoY 
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i 2 ;H^, t±L=kJJ L^a^A (Ji^J SJJ.2J.I i&lill CjL&jjJUI ajja 
i^jaJI ijilj oljLUJI y&, ". LlLp.1 l^Luj LL=J L3.Li.ljJ ^ fjijJLj 
£ jkj— -uiJ tjiuLa. tjijjj (JjSj *l3 < J-^-JI _jl J^Jl J* O^S^l OJlS f | frlj-uj 
£v, . <L,Lc /f«l_/o jl diLpj 1-n.riJ 4_lu:4I "Lil^X—iVl^ j_ja^jjj|j "LiJjJI 
_;__n^ IjxjjJa JajJaa^i frjln ? . . u Jj 4aJ>_,VI «ji»La]< »jjb Ji, ,jLa Ji 
.-ill ij-jJji.. A"ill ^-t Ljjjbj (jjJI OuLuJI Jjli. ^j, < L, ft^j ..-.", 4 ^ 

jL-ill I J to I— ujjj OjLcl (_li 6 jjL« 0* 3^' ■ . 1 j4J £ LjJui Oj&jj u^j 

UK lilli < Lfejl a , . A'i ..il OIJ.2i._5 fj* l( j . jn:i ... i'i (jJl oL,_jJ«4l Ip sUj 

dULjjJl (,^j_5 9 j « ..- u > „ .i " La (jjtj Ljjj j a liv i (_jjJl ol — jLuJVi Js* ,j ci<,j£i 

ijjlio Jila. j^« LjijSJ iljjl l|) ... ini t t~. .. ^" i ( _^_i . Ljj I n) , .j 4jjim 

J— juf. US .L..AJL. t i^jill SjjJ.1 i^jVI oUl&JI ^ UjL-,^ 
vc <lj3 jjj; o J j) ' 5 ji»lsJI eili Ji, j L«.£, Cjl* \o ,jJI 1 ^ 

. "jJaII ^ A=Jj) Cli'_j ^JjS ^ Ji! liUgO-jj ,ji t-rO^ij £ JJaj 0. . 

-i=Jj ^ Jj»VI tfl* y**- 1 <^LJW »-i* o^ ' ^j'-* *-^ s *"' U^j 

i—j^Jljj < /, ! nnl l cljLUI ^ tfjiVI ^|^SU 4.,.,;lL,j 

j£* 6*0 cs- 1 -^ L-jl-i U-.JO o' • ^ ljJI £L«-3VI ljj^ l ^ Ci j J^l 
i> ^H> O^Ui *U,im LjJ^; ^"^jj <t^jlki..i1 <jLij ^a i oljl^j 

j-s u-^L-u ylft Ji*, c ^Jlj j^jis c^LUjjJI jslijj ij^j| ijLuj 
oU^M.L; ta—ui, 4^iii Jii jUUI ^\A i dUUi^l pL^I U1 

f jt****' O" & o^ * ^j 24, t** 1 ^'' t3^' '" *** ■ ? fr!j — "' ^-Sl— *hI i>» ^-^i^ 

J ftJJiL-iJ jUkU ,jxij ^A> l Lijjj <ki. 4Vxs.jL ^JJI JUJI otV-^' 

lib c »jjtL-u Jj *Li-, Ja-j V ijjij i o^J^ uM ^^ — 4 *-*^ J>=p' 
Oil-Jij |Uj c ,5j_i-^ JjV-1 ^jljSoll JUJi^l J^ JiU ^ 

Sj^jjIjI^VI j^aljiVI ^1* 4^LA(b| -JjSj^ jM 3 ^ ^JC : ; liXOJ < «L^U. 

j,! — frIL ^A -. ftH Jjijll li» ^ja. C ^lULya iwul j . ajCjSSjJI , 
*U^4b ,j< tjj^ill JI jjLj <1U o>, <i iL."iII l , jl1jj L,j1cj £ Ajiaj^'jl 
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C?" 



Jii^l pU ,jjSj i 4*«lZA\ ^.l A j..^ j U,t ♦ 



AAa— iI^jj 4 U-, LAiiiH Jj-na. .Al ,>, jl c 3 in fill U f»Wi' i>» ^Ji*?^ 

4., iV'sT. , iiVl j-i* AjjjiLi Jj 4 mt i jLjisJ (JJAij *■*' Lf" - *? ' ,g. rw . • "■ 
b j n A^aj Lib * 4^0^ ^tt> VJb jjjju a \ ^^. i 1, t \ h a ;'J| a ASsjL-q ^Jj^Jaj 
<aJmi l^o^ £-o t*m 4-jSjh, i ii^L^il J <jjJ! <lb^_o 4^^1*111 i£js-\ 
l^jlc >.'*•» J £ S-iHs-oj <i,lSio S-lcLlH <jLkj3t^, -Jki J^lii. ,j^ £ AjjI^^VI 
J-aljUl It-ial Aa.JJ Ujbj t 3JbJI ^jlkiil ^ »j< 4JSL, P j»-i1 O-S^ 3 d)' 

I jj„ LI \ VI C J_Sl_ill ej_n> Lr ^ i Jt^i S^jill ijSill ,^1 

4^1 ^ill 4Sj*<ll 5_-jb1ll 4^1 j.UiJ 1 , i,^^, UVjSe V 

4 l^ia^, tiolj =JLi 4 Sj^-i, CjU^j glij jjl C e -jS>o jn-t ^"^^ 

i-.'iK 4_» -_jj 4.Sjl aJI CjIjjAJI i.i~> . .i LAjI f-^ 32 — y J3 4jI . PjjjJi 

t (!a,:'"j' j) S «_ij-ojJi 4.1^^,, ilalS «ZiLsL— i IflJili. O* £_J^ * ^^ ^ 
4. J-: li f- .U"..... jj^i 4 4.Unil) ftilb Jit . ^ 4. j^ViiU 1 _^j-jVI j-jJjjj 
f !OJ3l| g-J.^ jJiJI 5il3« 4Jk-,l^ SL2H1I C^ljLJJI g-i^l SJai. 

I ^jS ^ Ijjb J£ . v;:-l l tv.^a g^ljJI j_jLJI Jili. jljiJl g-lUaJ 

_ JiiS _ (>, j^l 4\j,.,. 1 kl1 <iJJL; J-o^L 4^UJI 4JJUJI (^Ijll 
to'jl-i^l ^i_>^1 4\aJUl1j j^L-^^U ^U ^xi L^k 4-,«^ 5^,^ 
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£ If] <iL-aVL . fe^-AiJl »-^-^ J&L*} oLji. JUi. j> »j;oiJI jjilll 

i ^jjJill lift J^Li. LjjIj W^-ij C5^' ^.j 3 -^' o' i>> f^j^-i 

A ->".l*ill 4ujjuJ| £)Li «Li jS ■ . i & Cjliulaj <jjlj j<-gl_jfl <1iuL« lg_i ^ *»". 

oVUll ^j JSS vj-^J t,^ is' generic) ^L-uj^ oj£3 u^* 
3 ^Ij^M * sJUil ^USU t,j3 £iii tj_j— i Ljul . \.r.-.\\ £^>£, 

A aJtaij i ( y-iail ^ A_u^1 OULJ1 ^p-iij ^ill ) olJ_5}U 

•J_L*_jj g . j'l . in'i <Lu2j jj t £j_tljS.ll 1±!3jJI CjIjSjjuj j^u L, ^.tiJI "Li, jV 



o' • ce^W J^ <-M i> ^ <V~Jl ijjuili j g-Aill iia.^. <!j_^3 

LfcjJ5..e ^1 ) •J.ijLi.Js *>-fijJ J*—^ Ciljjil j-=jjJ *Jj--s. p~'l^=J 4.J.". 

. U^U gllj ^yJI dLb ^ ,*^aJI liixa. ^ I ( (oa.jlll 

. i> ' ^"H oLVjll ja* iclL-a'.l (j<] ''^i^l A*lrullj olji^jLaJI j 
(^ ( OJ aJVI 1^' — Sj ) 5._ij|jjjVI °JJ>^JI ,j^jJ l_S^-o lift Jjuilj 

^-1 .jj^jl Jj :JI j^Li ^ ^j<i • I JJojJ a A=> j I I OLV 13JI <jli_Q jjl6 

4JU-I cjIjj^ajJI ^jJ t*j^ t^-S^' ol_jI— Jl ^j u^J^i <-«j— 1 "Luljjl 
<jHJI <aIIj4I ) . V-t <JL^iVl ^1 iaj^~iL=Jl *1j— j i jj^jL^Ji 
^o j HAS fiLc J ^jJLo o. gJLi « <.o^jlji^.Vl 3j„.^sJI <kkJ » 
_j^.i La._,jj ^iJsiiJ 'I4XLS c \\jf\, J UjJL, }o. j UAo J UjJ* 
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4 — JL-a^lj 5-u^-jUJI oljjjy.U J ^LJI ^jl-iuVl jUiL-^l li& 
Vj'- 1 O* • iOWj- 1 ^ u- 1 ^' : Vj^ j 55 ^' -^jji' jA i> |«^— *J ^3— • 

4. a fl a ^j n i'i (jr jJijjijjjj Lijlj l£.£;-^>i O' *' • "i3^' *— "JJI ij AY'S II 

5jLiL„a i^jj Lijl^ ^1 VI ' v -sj-s .. ^ \la ojSj Lpij . JjSj — dl «*-^>» 
j i f . y « =AjJ1 jii_^i ot*^ v^ t^W O ljL -^"i ) ^-.ji 1 °-is-l 

, jj-"" ---^ *LjJjjjSjJ1 4jS|jj_jl Ajj^-wi O^i "-*; 4- i -'./-' a '■i a jSj 0.3-* 

J>s. l^jU \ . ( ^JlX) — £11 . . ** jSj^l jl Ajjlll jl »J^— J» 
^ . aLU Ljit t3^><. JS 4-ij*2 J<J J^J J^ 0^» ^ji' U^'j 

prototype) ^jV I f) j.^;"iU Lf is. a»j*j ^jj-^l i> " L J a ^ "'" » ^J?- Ci' 
1 VI . ^Ljl 7 "ill cJ u-JiV ^1 iJ^JI oIj^lHI o^ ^^ 

.---..-•- .1 ulu _ i«i, V«M W- ^ — ^^' ^^ ^i^ai 

JLJI oL—JkL, ijjLai *a.La. J o—uJ ijjaJJ oljjl ^-bil <-Sjia 

y.' .i J coj-s.iijih^M- ^■■■■-jil o^ t^^ 1 ^' <i^ ♦ ,ite - 

^ .jjUl d.ljj—iili o^ 1 ' evolutionary, i^^—kill Cjljaioll ^U 

^^-ii.ol O-'jSI OJ& J3 ^LkJI J^l ^ (>' evolutionary 
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,j e. ■ iV:-^ ■ a .^. - :lj". ..yt <j_^j_j^JI £HiLtjj ,y \. \ »> ^ .In-iVI 

ijjf— 1 O^'j -8 ^"^«-« li <2j^' ^JT^' *JJ»ijJa J i-ili5>J ' C5<l_Al ^»1J 

tj^MI )) Jl, (^^p-l ^-0.9^ Cabs^j^in, (_j^>ji>-; U-; I j>iK ,-jt 1 £jILiL1] 

. « ^jojSJl oLu_jjjjJI P- jjJj-o » j (( «Lc_ r JI ,J^° *-H>— 'LsJJ (j^jlll 

L* ^jj33 < Lr ^Lkll Jf^JI fc,.!/-^ 'A^-jJI J^j^l S j£ CM ,«i t>J 
.•■■<j ::? -ll L-A-J ^ test bed) is^iJI jLuiOM 4_l^l _ ^LS^V! 

* jj.i jSjj Jj — ( (O^jjII ■ — IfrJj Vi .-il JjS t^iljiLkll [qjJl ji'iVi ^jjJI 
^^lILLJI pjUj-.-t ^.jJI iilLitiJI ^ jAiiJI i^jIJj £ j:^ JS j»Cj ( licvjJI 

is* -if^J tLiii — iL i l-iilj^aJI (JLijl (J j . AS jj l ^yti <1 il! <^£j£ r-oVI (ji 

4jj«il <Luiuj .*A^Ia<,I J U-J^* ^Ul&VI (_j->j2J1 P^ -1 " i»— «L« ,Jiii £? 

L,jJU 4 "Lijai.! Ajjuj (_yolj< 0^° ' (Ja-ilLj Li^^I L^j . 4^.11 SjjAaJI 
.15 CjVjLIj (^i* (_$jHi'i Jj» 4 Ltois^j <Lij^,., .ia II 4..^.i„ .ij^l *Lija^j J ^ •>*. 
♦ 4.a«j yc-p l .. ril l £j — S^j J Lja*. 5 Vo Cilj ^J AjJalji^ajJI ejj> l_aa A-." 
jVpVttl L^JI <ij^=b.HS UjJ^jj C <JijjJaJI CjIJj (JjjSuij ljil£ ujj^-^ 

_uSjj) A-ijjjSjJ.1 oLjjjj£jJV1 4.a_jiL-ij )) ^y^^oll' L^iaoJI t-aJLiill 



VoV 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



4* ^ V « « 



i5'j i^i-Si t3?'— ^ J'jro-^VI ' fyK" j *>— j-o— — " ^ ,^1*1 O^ J j?-<-i 
*jjiL__Kj » (ji (^jj.jjsjIjI (j-ij-jAill ^.j__jij C_.uu^jj (jj_SjJ fjL 



AjLajj 4 ■*.-'% a & ■- '*' r - « *_j' ^^aJl ?- * ■ ril * ^.l-g Cuu Jajj jj J «&- ' - .-",3 

da iii£ £ J J^UT i jJ— jjIjU-S jjjSjLq -iJ_~ijli.il ■ J-j-J-j - \^AY rfLt 

li"* 1 J^ ' J^ (_$- J O' * J J^l^.9^- 1 -*- 1 — ' t3-*AJ-"^"* ' ' 3j£y> ' '■ V ' " I J< 

j<t ) « Usjiia 4.1oj— j^ )) i^jLiSj _jjt> ^-j (_j-i j«i «wL-«— 1 U, 

<, I4J 4ljji« la-c-lj-Al ^l*lj-; J^ < ( f^j^ — C£*^ jh**j -^j j ^ 
l^jjjj^jjj UjJ ^j^uiljj (^Jj Jj.~----.-l j»«— iVl <£~ «U i^iLSjJii! ^2jS«jj 0^ 

^» — .\ t ^j_j ,_-JI ^ .VI <£— >U cijISjJUI 6i» g^ . i^Uill 

^^Jll dlh ,_yL- Jj~----J1 j ol_ji-. <iili S^J 5 jo*; 4 ^jl^l 
J_j^J1 _ I4-U u^VI W^i U : — <;j^ C1.L— ,> ^V cf-n ^±*~>. 

jtjV^J OJ^ ° • 0< ^^ ^^ a UV^ jf o'j ' L f' ;> ' f '' ^ ♦ ♦ 1^' 

^ Ibj^i tj1.,.L'l ♦U—ilj^ ''■ijl- 3 ^' l^iU_Jj«-3-, j^-1 (^ (J l. .llW l 

...IV.-.. ^ ) l^ ^J-^ OJ^ ^jM 1 *-— 'M' ^ ' J^>» c-aJMo. 

J2i V Lh 4^ju^1 i^io OJ^ 1 O 1 V^ >^ aJl <-wijil o^ 3* > T 
^b ,« -V Si-iU Ol^^ iUaSiJI oUilH I ^ . ( /o\ o* 

roA 
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(J-oj .13 cA r f i (J>j L l-3-<^-lj H-J-« 4^j\ — jA' o P ° ".! Lp^ p^'J'r t» 
J Jp<all ijjLiuil 4....i-.ijil OjjS U I -it Lji-a jVjJ t£iX \ . (^1 

5^,1 jJI ^ jLi* JiE jj£i jo*jJ JiUJt l^jil JjiaJ < j«4— jVI <£— iU 
■ j— i<,I ^ 11 (Ji-sll (■ jj-3-o tjl L^J • 4.ji 4£j«--ili (j—c jjl_3ill «.il-i'i...ij 

j a.1 ^isa j I re-iUjJl (j tiljLJL, J£ ,j<, £2_pll q, ^U £ [^LLiJI 

jl J_jcj jjiJ 4 j^-i (C-J -il ,j U^o 4jjJSj cAS^Lc 1—ij.li, A." ft..n i jl^isl 
4 jjajj<i j.=sj -jic i £■ jj^XsXl <jjlljjl A.jjLa.jJI l^i-u—jj., Jl JmJ 

' 4 — jjjjfLii CjI — jj jjjSjJ^ I «Lujui . (^"ij i JjJi ^ UftUjSa <pJ1 

cAfra.l^l| i^LjUan, ,_jis °jjJI j^ LJ i a J ^j < ^Joj' — Li4l !iLai 
J — eljS j, — klj i o/itlill <Uij«-<i ^jJiillj 4 SjJIj j-jJI ££j 4-iiuJI 

£ — S >« _Ap^' 4— «4-o (Jjj I " ^lSj ^UJjI £J--a! 0^ ^J^H 

4 — i^P OJ — 'pi— ' OJJJI Oije-^'j *UlaJI jl. -sn ..ilj ^ (j-J (_<?-■ foV 

. JteJI 4^_i CiljJLj iJljJUiJI <,j£aJ| ^ 4.^1 ^Ull U^ljoj 

^, ii^ii I dJj . j^_s1 iu-i ^Ija. ^Sjil jLoil Jllj-; .,) 

O^i JlM g^LLH oLau <;.,.. J L. ta Jl ijLj^v ^)ji\j *^jsVI i^LVjil' 
W^P ti-3p ^j 4 I — j^ 4— poll <jJU l^LL-a ^j.o.j ^ [ a li ;; 

— OJ 3 - 1 ^ 4J5U^j i j^fLJ^l (^jI^j t j^^jjj L- _j 44.JL^JiJ1 

jr-^ u- 1 — i^l t^J » - 5 j^l o^«^JI 4^JJ ^ 4 Ul;l ^^ 
to<\ 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



<U^»j L£ « <*&& <J.LJ1 L-ijaJI ju« Sj^i CjUVjJI J ^jj-J.1 

lTi.il J C£X->j1 J <*ijJH JS U C Lj _i lJ _ 1 ^1 CjljaASll boi. 
liUa.il £.«, j£J C Uj^j yjb U-^i-J A-al/4. a/iuAsJI AjjiLjiJI i^ia, 

4 l^ 1 C5- 1 |»'j O^i.1 ] ^ ' ^ ^V <a*B»VI jJL TjJ IS I j* 
Uja-Aj ^1 (^ji.VI g-Aljl' a A J ^ J ^j*jj JUT t5j— Ijj^H? ,J 

jl ' ^V^JI ^Ujl=> ji-^H 1^=^ ^ "M=»-» ->■>*• j J-U 4 ^JkjLocI J 

Ujjj . Aula. »J<J jl pSla. L_,Lkil| £., j^ill. AS t5-J ^ ^V (j-iUaJl 
^ j:dV ^-U^s UiL i ^41 5_ c ^i gSLil iJ gaii ^ ^ ^ r l I 

. Uj&U^i UiWL, ^ ^j\.\ Jj^k 

■_>k3 JUj \jjfr^ _j £ JjJ^jJ' -lii; U-lic (O^VjJ *JjOjsj..i U* "LLL-iVI 
*V _aA ^l£ Clil l ijq i. .i l l l i . ^'ii -o ,j . ^ iVuU (jJloll jju <Lc_jj ^ ,jLj 
"UiUi, _jj£l UI£q ^j-iL-jSj JajiJ <_sj^i Qjjljjj ,Jjl-L..*iii Qj 1 *- j *U 

^jj^js^j 1^jl£ ^i ^ US j^VI I oi /Ail . ijJUJI ijiiill oLjiUioi 

(JJ — ij 4 J^ _jJI (olj^JI ■ ^j-J lJ-j jo' i_Ut2 i>» *(_j-il tjjJaJ 1*3 — liil 

o-aLIL . e_J*La. <jV_jJI Ciil^ C ^Lua^iJI CwUs. ^1 Jja-oJj ' LT^jii' 
v^jjjjj , iljy— ijl "^Aa t^JJ) <aVjJI (^ l^J ^j-"Lj V CiV jlio «."i1.1-. 
l_i^j_jU-1 foiilft *Ltn . fi jj Jjljll ( J< Jjjil I i-^l I (j . iif.'i (j-jLwjSji Aji^U. 
^pjl-^jSj «.<i jj_jUjj jjl Ojiij ' JajJLj ^ojiiM, -Liji^Jj ^jAj 4 Uj 
sc-j^ij ^ <i^L^iij »j^i ^h-NJ *J^^" <— Jjill 6AA t*ij^ C J AlT «Lil 
p-Li^'.i U>^' ^-^ ' (S- 1 (5" 1 f>^ <J— -'J-JU 4.«>„iUs. <LkiJ (_jJij < 4j-,L=JI Uj 
q^JJi ,J CjK^JIJI ( nllVii JjVihl <jUill L-iibljil «U< ^b U O^ 
4.J \.f\ S-s'i_i ^jJlj ^Oj n^|U pUaJUl Ul ♦ [^] AuT ^ Cj|_jj — j 
jjl iJi A LL~ijj rjil Aai t ( _ f xa-Jill pUJVl (_^>i— ^ lS-^1 (^jill 

4 jiUiVl ^jlj — II !>o (_5-j (j-" f»l j-iU^ oi-»* Lj ' i>» JStdJ d\ <:_■ .. *t l 

i ^j je-J [«1 ^jm.'iA'i . A "UjUrJI tZiLljJlijJJ <<,jMJI JjSill Jlo i «*~<*il 
l^Sj i ^j^-JI (J v^.j Jj^ilIi 6 JuLUl > i ... ii ^ JrV^J (_5^-l' CjjIS (_jjJI J 
^«, 4,n I .,-> (j *lC-J (J^ iOJ ♦ (^JnU.JI OjJjl diLjjjS L-ajia^jjJ Vjj^, I jflJkS 
lS -j lS - j pi Jt gJSjii ia.1j J2 O 1 ^J ' S je'"' -- 'U ijjllll isd-all 
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;U-. 



.Jjli. (^ie Jjil u <-ij i Ifil J_jjJI ,^5^ ' 4-ixUi) ^-i^-^o IjIjT J).!. 

^t J«J jjSLS . 0OiA£ LjLt^i'V J i - .SH Jja. ^li, ^jii-ijl » . jjUiil 

«U! . (( 4j ^jjl t£iHl -H^J 4-i— uJLi tijJb^a. «GjS ^jjv iLAi C Jji-, 

Ji ij^j J'jVj PJj — >J f=— =>ljj J . nn - g £ t ?iO-sl l i^Ll I Si"\ , i ^fi^.,* 

<U_lij C 4-i.el_jJa if I.-.. ,4m <Ui ^ ^jJLj 4 OjLs_xll <U_A, ^ 4-w^oL 

< J^JIj 5-iljVI U _ 1 ^J I^S jaU. ^/ ajI Ifl (■ tiLp>1 i-j la . V. ..ilj iiU^a 

Uks. Jh^J CjJjIj . Q\iJa_jll jLajju-il CljLS <Ldll]l ij'-*^' **-ofr-o 

57jl i. ^, ^p"-^l ■!! I— ij aJ ,^SJ 4 -iJ^"! I..''" i .a,.;Jl jL-aljJt t->"i ...I 

SjIjIj < lJjII "Uj^t <-A£M <*jAj ^s-^ ^-j^ t-U* o« tK j^j— " 

,_y*>j — "LlaJI 4-jLi.VI ,jLi |«i ijsij . 0=».1_9 (j-ois— S J| ojLc ^La^jjikj V 

, « La., JUJL-3V1 ^ Oij jLs J i dk J <i-^JI oim... oj*-Vu o j -iJI 

j^Li=m J _ja.j ^ jcijilj «tj| ijLoJj' <. i .: Y i <i , ^j] Lia.Li„ (j-JjJ Ujjj 
(^JJl ^ojJI Jj-la.JI J=»J-i JJJLJ o' *ji* ^«'jJ -^J («J 1>J • "^JjJI 

J ijj-^J! *j_, Jl ^^ l_j£ ^jjlj t J^VI J <lu J,L, LS 

luji: ^LUI ^jLJV\ olj jlji ^j . tij^JI Uiiju_ ^ill 
. « <^Uo;VI ^.vJi cuJSg t A;^j| ^j^JJ L^Llj 0jii .] j»j » 
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4 4J P-X^ t_5-i-il (JLJU (Jb j . LiljJaVl '.J.Wi, 4jJl,Llj .J^gfl -yi jjA*S 

4 i^j^Lsk 0*jl £j jjrv-i Cj^LjLsjJI ji-^i £^& *— *^ * °Jf^-^ &*> ..C^" 1 ^ 

jLaliLi Lfijla i_ijla-j 4_il Jl » d * '" — ] 4jj£_it '**■! 3 'A. jl i 4_£ i^iH, 
* *^ i; ; V j i,'n"i V..*i *■> ■ fi A*JI ,jl (Jb .."taj h j £)l J) • JjiUj £ 4,j,i7>'iJI ^j .' - ^ 1 'I 

1 k.i_u ,JjSJ AjUja* 4jjj 4aj ijj'j t CJ*JJ^ jfaj.^.o 4JI <*J* 4oIaL<«_ 

^^J&iL j^jl lift ,j1 .l£Lelj C L g ^ ^JiJi ij-M Cit lij-lj . ^U-LJ 

jlj] 1 JJlJ ^15 L, jASj C ^jvjS i_L=i,lj^. g-ijJ; ,*! <iiii ,jl a-S.ljjJI 

Jl 4. Jj.Jj Ja. /«•=" i£JJl OS' ' ''^'Ji* • S-'J-*- Aaji (O^jic g-oia-q fa » ■ I 

J_io_Sl 4j£ 1 . ^j ,-^U Vjfr^M. W_jl ^l£ i "Sjj- 1 ^ — ^Xr- 5 -* 

Sj^m o^i ^ » £.lui ^ i^ v^i-io o^ i i.,u iv <„j<=..n j 

(Ail j ( jlj*-jl£i 4jj„Aj 4_k a j£la. X-aLS^.; <_^'„~JI £ L,L.J <j jJ ij.1 -VjJLe- 

C <L,jL3 1.i=l Ia^. "-jj-j-c ciiljoj — jJ L^lc Uj_S (^o^jlJI jjj^^JI ^ii-j ^J 

»JjJ— u ^jLLj t ^ihc' j_ ff jJt>^ Jj-A&j 4 4Xj<ji "*-i-^" 4-ija-c-i £-W=^j 

4j1,,Ljlj -Jj4-a« "jl^l (j ' O^-' l -*€^'j (j-*^ CjIj Aj . ' . ! I I Ji1_jl ^-3 

•LI Lg-iil '"■ ■■! t 4jji'i , -j^ AjjLiJ diL_j_ji^g {Jjj Lj — u jj-Jijl' *»-^s — <=» 



i .r- 1 I, CjjIS 4jj u i c: 111) ^Ua 4 4.jjiuJI jc-" if* *>< oLqI JjJI 

2 L^l l r. v; .". CjiK L«S 4 ^hojl — LtlJU Jjifl Aili J ja.j Qs, j^iicJI 
C ^^aUaJI ^j^UI IJa J5i -^1 J -^ -i^J u 1 ls^ '^-^' , «iL~--o>n 

S^JUAl jl Sj 6 U1I <*ij«-g ,J^I J^l Jit^ l^ — ^^ -^^ 

js »j* . <!, t5>^l plj=.Vt vL-^ Jx dlJi _ iajljiil 4^1 ^1 

CULa^i, Jjij Vj i 4.^1^1 Oil-^— .Jll (^Oa.1 <^l=al<, C (_yiUiL ,^-il; 

OjljLi jo JjJI j i SJjSji-a i_£jLLo *i» O' O*"^' J>° * iS^' 4 '--"j-j 

^■ ■,: - '. l^i, JSll 4 4-Iq.I . ..., goljJ *«-ij' UjLis.Lt bs^ijl — LJ! ^-.;+=. 

jjiJI ,.,3 as ^IS ^AT ^U-^ ♦ (*«-^ ^ ojj^-^- 1 O^ i J— =- ii * 

Ojl^l ^aljJ »-lL2 ^yj) j C l_i^=,m.1 OJ^J ^jikU ^j^-^l 0-> ^^ .L^ 1 
ii alja.VI 4-v«.\,lj C. Aa^JS-JI '<i^\ i^ljJlj t C.LLJI it!^ 
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l < SieLsJI SLij*-, (JilJli Lr =.LiJI slot uoUUI o^ fiijjljill 

c. Jjr _i.ii iok-xijji wji ■kjoiji <^jk < hay i^ l^j 

,1 «_J <L-jI ja> j-ic CjJjjiJ jiJ )) . 4. tlj ,. ^n'i , i l Ol=ij.j ^ *>-=>. j.3 <jL 
J^bJ UiU i dJJ ^j . ijSlil Jj3a jl^l -kia.1 Ui ^lj ( <,V1 
^ ii.1 »j<,j , ft <£j£ ^^ J*3JH *l— *"' cP' ^ L^-ijj V AjjjLj Ja iUVil l 
Cilj l ..<Vipl JJ^i O^ ' if <S* c' l -k' L ' ' lAA*^' S J '>L-'VI jlj-c ^ia 
(<^JJ • PA/""^' <3 *^1' CjL_o— ajil (^1 l^J J-JJ^J t *JUa~jj <;u3-V 

l^jj L»j £ ■» ■'■«"! I fcjSJI Jjsjjl J£l~A»i jjj . Vi j V i V xli (3jLjj ,jLa £ ljj& 
qjjJI 3 ,:r:l l oliiUJI ^jn^q Jil=» (>o ^J^ J 5 " <-»j-—« <K..:iU »in> 

j » k - • » 

^ ^ ^1 ,-ju U ^ii; o' u^»i ^ ^jL"" O' '^j* O* **-^ J* 

L^j.jljfl ^ jJ^ II ^1 dlli £ (( ijJSajljXwjVl <J— 1J4JI P-jjJia )) j 

>■ ..!■ -. IjljJ Ijj ill's* ^ CJi=wl ,j-j ,j-j |al * (J^uljJI <, A«.j «_, <jl, , :Vij 
."■|j* .il| jj OlilLlJ 4 4„aj\/*> II <-J\.. . j^Nl l. \n l » lip > r , I ■ n'i ("jl ■ fr^jlrs'ii IjSj^ 

i^j—rJ! &j3< j< kt Jp « ll Jl j~i2 O 1 *^' O^ ♦ iJjH 

[JiJl (joljjj , U i b> A ,]U Jyi' jo AAal_fo ,Jhi LIiji^i l. Aa 1 ,^1 <j^ mI jj_wjVI 
•ULiJ'i ej — o J> V/pi-* ^jj^s.;..-! <lLo < JjiJjLi j^i ^c-4 |«l l^jj i"i r.yJS 

. ^IjoJI oljiU-, qoI^SJ I j J inl l ^ J^Vi. ' J-jaJI <Ij.iJj I4J fa_o2j ijjJI 
l. f ,. n .ul j (oLaJl (J jijJ J^* <-*~3J OjbjSjI ^-j jj-i ^1 ^1 jajLojJI J^jij 

HAT <;U^ *Jl VI . Uj^j <u_jll2JI c-jUj^I ^ 4 La-J JjVI 

l_p 6 OLjaljlcl 4_il j«AJ5j jjj JjLaJI 4juu— i ,jl ^o IjljI_j O^- 1 ^ ?=->— al 

j«-i " 0' £ — *& ^^ "^^ (<^J * (J-* 1 {,$~* e^ < - ti.jii (_£JJI J° -''II 

OjLjjl Jkj ^j C ^j-j ^»a ^,1 lj)jJiSkj j^^j l_i_j-^j lij» CiLiljicVI 
C 1 — ^- J1 J J<£i LS 111 ' : S; S ^ , 4-cLL^JI C m (^ji».VI tlj^SlJ flj^i 

J — Si . jLilljU (JajJU A^Jijc yr 1 ,a] i a j.i..'->jJ1 1 i II -v ': I ) |jji, 
Ojji', £ ( Ja ^ ^j ) ^jjJill ^-jIA l_i_3_uUJI pUjic ^LcJjI jUI 

nr 
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lil & 1 jj> ^, Aaj^l . ^AaJI Ij ■ ,^n i ^^u L,ji C ^.inl'iTi "Jlj < U ^°"' J 

4.x^U, *J1 Oh-^ 1 a-^l ^=- <_^ jLkuyL. Lij^ Ui.l J_ii 

LjJI L,Ji2 ^-j (_j-u Jj *lJJj y 4_i"}| .in.'ill ^^JijjOu <_nj i 4jLi i Liis-ll 

j^iLLJl ^.i^iU ^^1 3J.iVi.-iyi a.^ ^Ij c <iil£Jl ^U^L. J^yi 
<jilill ia.jjJl ^ ^Ul ^ jji^i 3] tt^^j ) l»_^ti (Ji l^kb yi 

ijlifl^U (J^.— ij r j^Lo JJ-ii Cili £ i=s.jii^ <Lj jj J«...ijll jjj lj^_5«Ji 

,3_j3^. oljU^y 4_Jji LjJaiija. J*^. ^j ^ ^ ^1 Ll^l ,jL o/ 1 ^ 
>_iL-=^>.yi £ — Ux_ '^ ' o^^y ^ J Jj^*^ J^"- 2 ^j—" ' 3^111 

t £i.-ijLi . jlfcjjlfl J oji/l AjS^I °-lL ,j t^ijj (^it l g .i'< Cijlsi 
O-^tl UJaS ,jSi ) joJiSJI L_ijiJlj fiJAiJl V^J^' C* LS^— i EiJ^ Lf* 
Ji 2 Ljjj 3j J; i=JI (_JjjX JJjJb CUilS I j| . ( ^.Sill (jiji-NlV V,^! 

c^L_£ ljlj t j'oiVI Jl JiljVI U^j : > C* *W* JLf^L. cojl 

plj^taJl l_LtL~a^ Jj*, £ ^a^piaJV ^jjiil 4J4J L-UlL-oo JuJ> jj5 I J J.1 ■"■ 
£ ^J^-jA.) 4. iS . * iV (_J.J_au.lj «LSjjL J^ixi.1 ^yb l_j "LicjjJI j «tknl.a4,l t J\j 

tsjLil ,j«.j;U1I Jl^aJI o u ' i^U-'iVl CiUUi ^ 4 ;_>;.» ^M<, A ,tl _„! 

>jl ^c t.i,, .i-s (( l$J*j Li»i»a i_i3^o )) j\ ) "tSLiaJlj ,. i[\ Lft_a^.g 

• j^'j t5 1 o^ '^^ 'h^ WJs Jlj2 y c ( ui e t 

O' * ^LaJil LlbJjAi jji ^S^j ^^l ^^jkll ^ _pSl £ ^j-i L? - J 1^,1 Jig 

i'i-Ao jj>> < t^jyi ^jjJI i>> O^Jj-^1 tfr~ iJj^AIj *L«iaJl (J Jj"-ll 

d < £_JliXI Cil Jll ^£j U ^—uj O^ t^-* (S^ C^ -^"^ O^ ' **.J_5^ 

^Ja-i Lqoa 4 1 'Jj.ijJl <*jiuil ^j CiLi^cL. .n'iS LjKj^jJi JS i"i , ri ,| i<Jjl 

(j-o'j-o o^ ' lW-; CriJi - ^' J Cft***"' lililji p-iJ" O'J ' (jAaJl 1 ^ .n« -i 

4 ^jillj fJizs. i j^-~ a ij Ai^illl ^£^2 — ij [_5-ol'j<i u" 1 ' t/p- 1 ^! UiJ^* '-*'** 'H 

j,is i 4.jji.i^_ 1 «.jj iillji, ,J£ jj r''-'J' jl^-"' W^^ Q J J i "u *.- ■ '-. ■' jji 

La j)*i.*i /J* Tr*v*iJ AjS j^^i ^j-i («l ^1 (J-C . Ijal i_tLi_jj-i 2 J '--fl-J y _j=»-i 
Lj^j ai, ^, ^j i^Jl 4^i jX 1 (] ■.« ■»'< J^J J^J O^ ' '•^ Jb J^ ti 

, jJbA\ LL^jil ^UkJl =^IS11 
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^1 i l±\JJ\ JLjS, Sj«JI ^^J ^^ ^'J ^ iJ1 ^^' J1 



Lill jj-t o^' u-^ ^^H-*^ U^e 



no 
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(_JI t 7 J "i f>£ — =*■ _>_9^» d.3 2 0- 6 ^Uiskl »M*t (jl^iaJI li» 

*j3 ^ JjJj (_J_j~j j>»5U jJt-~a (j n-vn ^ij . jA_jj jLlj j_yjL;jxill 

1+iU i I4J jliT ^ <u^ 3 rj U& prophet l^L^ ^^a.1 UL-ij i <i_a 

UXua _gl jl oil! («J <_S.lwa (_5l — -s^laJa (jl* Jj . .-i-i.il (j <■' -M 

<fll"il I -Ail ^flj ^15 £ t&s. <~la -lil 4,M,»I1 <ajjJI »i(S £« . ^a^Jl 
i".l .— . ^-^"i 4 &Lj . <-s 1 9=l^^«u (-fl^«^i gql n . Vi . i l i^ajUa ^)Li Uiu ^! <LulJl 

,■-.11 j _3_oj!|l 5JI diLJji, Ait£ A14JI Jj^J ' (^J J -^ Jjljillj i u^l 

K«I J li L^j ' ijiL-itfl j-jj»I J j^l j-«sll J^Lk ^ 

5.1 -Gl Jlii lj^-5 jriLc ) JjljiiiUl yia, jl £ jU^JI dlli cj^ jl 



u 



( ^jsll - C 



Un^l 



l-HJ 



^ill (j^iLlJl (j^"j-j 0' ' **■'■*?* *ja1^j» *j& La-i^— ' i="lS 1-^jj 

i_Jj_-i C 4-ijljaJ! i^iljj;— Jl ^ ,_^L^ V JJjJ J4— j -^iioJ Oj J!i oJJ 

j^ioljj 4 1 jJiUj^.1 O&f*** (t il lg - 7^ ;--i tdl.i ^1j < *liij oj- 1 ^-^; 

IfujL^ J I.M.....1IJ . ciiVUJl ^ J ^*ll-^ Oi JJ *«j i^; ' <=wail 
^JJI 1_j £ iilaJll _ jl _ J^ ex- |<J U J ^ W*lc »j^l »i«> Cxi 
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<__*!£ U t U (>^ij • "Luj2 ^JlaH JSt *lSaU t^i^it jrbfll tfl 
Ujjj . S^IL jjiiJl ^lk.^4.1 jlSlL _j^u V revolution « »j_jS » 
J Aijail ^j^ >-5--*j J J-iiVI y* evolution « jjk; » <JS e^tS 

(j-i— j1 #' -"jl o^jj Lj-jj-; oh^ £y, -J_A^ ' (^"""i ~-hj ) ^J-o^lnAl 

5j 1, J ^.... lj jU* <Cl» eUJ pi ,j\ Jj^<^ <^1 VI i ( 'Sjjjill «U$laJI 

J oljill 0« t^ 1 1li * ♦ *&t tU-^J <i ^Jaj^il fUJIVI o* 

_£_■• Jj—SIJJI *1j_j Uj < jJbll iuUJ! jl^tVl *ljj U oU^LJlI 
ftfr l a ^JiJl SJsJJ Lo^iia JJi; j3 <jUiJI ,^1 jSJj iTaIIS piRtographs 

ol — DJ1 jc\± „ *.\*.j\\ Sir, ^.LrJIj, <£»!_,, jjjs < (> jj| 4.JT 

S-&S 1 * j-J« ij U^.'J-" tj-J-.Jj ■UjLsm, JjS»-»j c£)J.)j <; A.jj 3 , jl Alg-ll' 

,> pU^.; t-u^l L^U S iLal l^ jSii L,3J1 O^UJI J ^jlj_MI J VI 

t' — ^' ,»— ^j ) Jjj — =^JI li* J«£ J S J+1I <iJL; o^ 3 |J Uj 
jj^I dJi ^L: J^ 1 V4J ju V <UU i ( dJJS ^J ofcHv*il 

Ct; ' — ij) ' ** — »U' <JJ»j cSJJl (j-i.jil Oi'i '■■o f>?— ^ ^j^*j< <il-a, 

nv 
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,>, JiU. ^ ,,UJ1 <ulc UljJ ,^n isu ^ ^j s Sjj^U J^Vl 

lift ^ c-uiji. . 3. -^ . ,-, CaLL^Ji 0j p 1 JJ <JSj C i^LL^JI 
O-^ W * f^' J _3 (C-lalU J>=>J ,_jie [c4-aJI tZiUl — .1 A.w.j . <>4£j^ e l 1 ,-' i 

♦ h~*?->y\ "i>J "5" < CjTijjiaJI ^ lijii ^Ul j3S1 j^l ljy;;|j 

^jfj-^JI ps—ljsll caH£ 411 c ^jUliJI Jj»4iJl LS Ij^ ^^ L, 
0& jj 4^U1L, . <j C U_J| ^VUL ,^-ljjJI ^je; o^ c^U.. 
o — j^ - - ^ <1=L-uj lj4ljT ioi c '■L.J.c ~ a j_£i ,,Lill a^'j *M rt »_>■*! 

JjV 4jalj ^iJl dli t 4j4JI <=wj ^ jjb ^ « ^jji ui bjsi, j^ 

Oj-^J _yJ*& -^-b *- i J a ' j' <«il* u < -M , nV, j ia^itW »jSil> *j^. 

t _j_ki jj jL-Sa? jW— tL *jj3£U oU&U c U-Jt _ U»j* U ^J 

^ l+l ^l£j C e_,La. »!41 ^4^/1 CailS 4il, jjjL-aS ^...V.l TaaI t^— Oi 



gjJalL . ijjaii,) ^JJJM J ji" pjjla (j" lSjSi.1 *LiS— i (^jtl lid) 4jlj 

^L-^jjJlj ,jl IjJI ,^0 JS l_iL-i1 4ii C "" j~'v ,n i^JjtJlj illLiBi C*il£ 

l ill J 4l g^ 4L_rJI ^1 Sjj .JjjJt ^Ijj ♦ <*V'.'«U <:.\3>j^U UjjA 

^1 (^ 5j4U _ <Uir4.1 iJU«-ll 4-aLiil JSJj _ 1^1 ^ U l UA, | \ 
Cjla. ^i . |J*^JI aJj$_^u <ij+ -XjI'J t jj^.>->11 ^jjj Cul£ LcS ^jJi 
iii4A V • jJk.'VI CjjL-j l4^d>j, . <y4SJ) ^LjJU! (j^ljjJl Jua^ l ^<W 

p- ...ii^'i ja. *L=k lift Jju 
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J jiu V jSi printing press ^ttfiJI o-^J movable type Jsiil 

, t \ ) UJk* LaLaJ O 1 ^ tiJ^J* t'j^! ^ ' -^ -^ ^ ^' 

Cft «± 0> -^ Jj . (,llm C.U..tfJJl <— U j^iJI Ja-jll dllii 

jjj jj ^1 tjjb c Lijjjl j v^S ctt^. *-r^ *y J 3 £J-S ^ oS U* 

ij^u, o& Si • ^jjJ^ 11 «> '-V^ <S^ ^^ ^-^ proliferation 
dli J J21II iaoll JJL— jl' jLj^I J ^-j-Aj ^ ' J' **KJI ,>»-* 

o^jjbj J^Si *i* o' <M ). ^ ^ ^i^^l JjSill -*_>x* <ja1 u ^^.,.*, 
^pj _ SjjSJl eia Ji, il*j J^iai o^ -*J*J j! • ( «*-JjUo <;1 OaJi 

C j~ *H j ( ^UailiJJ 4_i,UJI oL^Uil o' f»4-ll • ,ojaJI' g- jW t -u V 

^l£ tJ-ill j li» TTjc^H.j^ •■*£»* I U Ujj (>SJ . l$J o^t -s . .1.1 lAn"i-N,i 

u<1 ^i Sjlos. cJl>'£s> ^Ua jjJV dlij jU J\ J&\ Sh ^ . < '^j-^' 

^■•n-i i^ulj C (_j4lV1 (3=^' li 3 ^ C -^ =b ' Ls^' ' ^Jal^mjAJI' CjLj^j,!^^)- 
t*j4=. Oil£ ftifc j ", U^i.j <j^Sill AjiJlJI Jji. j^jj 'CLuli i^iUjjill 
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A£k.t ^11 i |«JJUll (_J=JI Vo^yi-i ^JiW CjU j X.-i U t^ 1 ' t.-J^J f»J (>oJ 

< W ^Xw c^iTt 'i^ < U! <J^UsM oU^ijj) ti^jij ^.a; JH\ l jx^ 
i ; ijj£jA.I y : -lj-^1 £-, a^w-.H , .uu-ll bj^j ^jo terminal) 

■3j ,-x^, V iLaJ V Jul j»J ■>,"<■> .i*i J 2 — Sjj i.VI iS? 

4_u«Jb1 j&Vt . ( ,*— ^.jill — j^VI Sj_*a.3U (( oLii>, )) 

Jj i \ jJL, t>$jil U jUi^^lj JaUaM LLil£,l J cjL -ui dLlj ^ 

2 . .'.'II ■ j' ^ .i '#5^1 Cili . 4-J-ajJ Sjill Ji^E (_U=>J LlxLt LgljJ Aaj 

(_J IflJtljjil LjJLfl &-li~«a <a — oJJ JA.U ^L Lu_^u l " i l i i jJa 7t<i— *J i-i_j~j 
ii.1 ^jS^j Jj ) ( » T jisJl oijjJ U ^* li* O^ '^ ' j«Uai-iVl ,,t-a»a- 

Oji» VI t^o^^ < iSjJ—aJij fU—rvU 4 Lii J^pdl "-^jj-iUJl 

Jaidl jiC J—aZi « <±*jb » "*>?-» >^ ' <~oijJ »jlU OJ^ ^J—»La- 
a > j . U eLsJil 4_,Uj JIjJI oL«^1«h» CjISo-j JSj (J_>»=4I j^iyJjJl 

oUijLJI j-a*J S -i->«Jlj ' « Lj-ai^l U-l^-jLaJI Ci^, » <1+-^1 U 
l.jJiU.V ^li^i ** J ' jV jJ . . CH 1 Uj^-i A; j4 V j^JI i-aAjJI 

, i^Kll iij-JL jfc H jij « lb, <jlfl,ju, pL-^1 *i* J£ 

oULu *UiUL; l+J jb..-..^! jt 4 i^Uj <i&u iijjkj ^Ij^io]! 

cUv^Jl r U c£~ ^ t J- r w" :l i L ^ i:l, J^tf^ « J >- ^^^J 5 
y tJaSW 1i* ^ . -CiSi o^ -^ > T *^ t5^ ^^ < ^J 1 ^ 

rv- 
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i Lf ^uJ\ jlotVlj JaJaioll £y-i£ I U^ (J-^' * **^J* fc^^ 
ij^j i 4 jjj CjO=t . '.Ijiio «ULs. j,L,l «_aH 4 fj^ J£ j«^j till 

r>i »^J tt.U cjIJjIiII ^1 dJj . tUjic li^ «u» ijoill q_s<Lj jISj 

i l c «j. ; f L_il ^ Ljj r >i-j extrapolations CjI l-A .;•;. ..I Lj -b> l ^-.. . ."u 

4_A_j«_i L>t <JLki_, 4-i jj'i'll (_$i« Auj ilA-«i * 3^ LJ-" 1 L^-Lua^i a 

1 — ,^jj . ^t ^Vl pjl — ill J£ J i±ilAiTvl f£>*i <-pjo (^Ljij 

sjbTj 1J*J <U£J1 vls! jv»JI d^ Uij Sfj-iJI ^^^J' g.jl-.i ..", V 

iJAa, <iL-3 ^jJ OJ^i '-•.J— 1 *^-» — (jj^' — ""V p _jJJJ <LcUla.V)j <4JJ»jJI 
,j <jiLill 4jlLsJI jJjH SJal-.- i ij OJ^J ^J j' ) ♦ [i] " t -.'J fl> J [*^j ' J 
l^.hai ,^J1 ijSjJJ jJiJl Jj-Vi..- j^jJI 4 <jijjUI iijjJLllI Sj^JlJI 

JlilLjjj . aJjl,jJI 4jijJ!lA\ i"^i'iKll ^, ^_c-* o- 11 ' -1"^ i V o^ 

. (j-^SJI [<l^i-l jUiUV iUSlI tyJljiJI ct^ tW-; ^jU-.-.u V -U» 



\»y^ 
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jjj ^ niflU *-3j^-ll O^^i O* (** '•**" CC^* O' *>• f^J^i i »J_5-oJil' 

r lSaaU ^ Usljjs f.a.,.. ^illj < ^.j^l ^jjil £_JjJI J-iiiVI 

u;i 4 lui^ 4Vii.*.Hj ^uiuvi o« ^ o^ • ,XJ» o 1 *— jj* j 

jj"!lj (J-E- Ijj-ilj !_j; . .1 \*& Audi's .A L r 4 ^_^; — ijijjuil (j A^jiajiJI ojLijll 
J—^j «, 1 H'i — u ljS_j £ I4J (O^ujI C^"° O^-* J-^" " tJLr*? >-4-q >"*> *< ■. i'i_g 

I *L-JiV1 J*^l <_iu£ ^^ii W;j . • <-»j*-i V ? lillAiT tiii-.j i_ijs—j ^ill 

ji=Jl 1,1.,,,1-w.j ciX j£i» («_jiH ( «< *«^ » . t Ot*^W^' i>> '-^ Ctr^^' O^-* 

<<^i! rl.il f .U 1 !...". ij^^jJI 3 i...jl-.ti CliV^fl i^iilS IjU . L^^jlll 

I AUxaJI lift (Jl»J U^jit j l, *» .... ini l (_i»=J j»ii t J. a - ^ ; 

W..Y 
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iojiu lJjU-, ',J.:Ti£'. ui_«— i <JVI liulS 'Jl U LJjJ»-i "J O^J 

jIjST' ^ U u_*J V o^ ' ^ li 4?' '-i'j * ( '- i j l -A' 6 in- !,-£*• 

. ftjLOaJV iijjjl villi Ji, jjii" VJ_H L " J (_r^' 

& S*A O* U'jrf J^i. 0' <> '*■** t^' — c#' W 6^ 
liuUaJ feil-safe ^vjl h™ ,11 ,4il jLai.1 ji^ J» S 1$j 0$^' 

^ d ijl (Jl\ Cjj^-uajl I j SjJ— SJI ^ f . . » - . a Jl <^UiSJI 4fc Cf 

JaJLa. ^ iL^ai cLa, j;jftj £}$\ jaji ,-i)l ) ? li-.i n it i/>Jj1 j -l^ju-ij 

. ( (^.jxtl _ ^jj^il) »jJa!1 ciUclx, j JSLJ.1 jl-ii^' 
(ji* >jj ill clII^ Tjil U iJj— «J ^ i>=^j . (^'...i^l Ajym <«KJ1 

Ji. J Ail — JJ l_ij — i ( Lj__jij ~-jj£i )([ U Jvl ( * ,1 *l I jjl 4JVl i^-ii j^'i il 

■ - ' l^i, jtSlil Ui^Al' il <K^ill »it 

cijiui 1/ (>=>•" '. ^-ij*il ,^i«Jji jj^y^,^ ^JjJJl (j-jLlll 4ju_ii)Li. 

' *lj^7t' £ 4~r* j*^ "^J j-*^* qI.i^i u 1 '!- ' ^^jh^I <». j ..«' r t ■ j«Ui % . " i...-iy) 
* jj^S^Sj^I 1 . . Ji\ fi^l; upr^ ls^I' *i*M| 'V^v^l <£& 

qI L»j . (>«lLj <«»i, Ajjli«i — JijH "*-*^«A T_Jita> jj-iuill (JjS»J 

t Ul V^^ J 1 ^ 1 ' J 1 ^WJI <!«— ^<— OJ^! Oil lf-'"^" Jala ^' 
jLdJI »>i.t jjj 1 jSji; ^,! ■_. Jill, i_«U— i . . ■ ",L U-. tj^j is <iU 
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■a * ■' ■■■ '„' ^ijj^- O' — ' j"*« ij pj^ I' J >J ^* O^ ' • \" *- . ' jj^ c»ij ,^v» 
Jlljl • ^^=..1 c^Il£ ^sJI t iL«=JI cJSjaJll <JLli cjljiLUI villi ^ 

< JjjJj— jI > I jJJ jj-ul^ 4_£jji jj t_il__Sj]| ,J ij i^il_pC_J=» 

aJl_a.j11 V»i , .AKj [_,* aj — * ^>1 fJJ^ J'.'^A* J *■*' J *J 

hXJ'j < ij«Ai <..iAlft 4 V»-n Ul »j lb j I ^j j ,"■ j^iJ! 

,^-d jLbz ULaJ . o^l o^ iU* ^-2 '■■■■■:> ^I^UJI J £j^ ~ 

(Sj*J^ JV.3i.-iVI cAIiSUj . <ijJj »UaJ\ J^ £-Joi_-U V p^ i li, 
J \U.^ j jlJ . S^il ^Ull »Jj«JI ^ UJ Aj V *i1 JLc 

'djjS jl_^, ■_-, , .jl __ Ills US _ ^ill t *xJAJ\ oV\'l l+il . <Us 
dJj J;.^^ J*jJL »j»a; .ail . jUm JUSj li*. os-*** ojs^ 1 

^ji.1 ^1 el^j . ^allll J>2*J1 Li— 1U J Ujj ' ^L»JI <fi^ <ij>^. 
jj^j i Ias. !>.> VI 1i* vi«^i (J ' -kk^tt »i* J-U J »i^ ujSa 

.. .. A & A 

. ' ■■ ■■ ■ <J t _ r »>— *•« 

iSj c ^UkJtfl *lSill <^S3 J^ ^ jfn nljj ^j=Jl UAi.1 j 
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oLV^lJ ^--j-C tyl-jLJI ig.w.lt jliil! ^>-i *> ^ J-^ C^j 

i^jjLI^I » g_-i.il <*^l S^LU) «fit J <- ,JUJI J j^j-AVl 

£_,£, ) ij , olj ja^jS J**-' t5>» CjI* 11 *^ ^ * a - J ~ a ^' 

5_^_lt ol_,V^t ^-Ij i ( ( ^jill - IMfU jilj ^-.^1 

^ o^ JlJ-JI j . V r l _ljU_~. IJS lil jj-Jj I djLJU l-^^, ^ 

0J _. Ji u_o-» «_Ji o4 ^^ — j* — J-j'^ 1 J l i— ^ <>--^ 
oiLjS U U <UL UbLa. _ lj^ _ jyiUJI Jlj-JJ 3x..,ilLj . ^1 
,jv, t£j2&\ J^?-" 4S_itJ U (j. .?»'i^ .i _1 S-^J 1#jL« ' «jljim <J__JI 
'. t5_p.l "j« U ...ii. i t ,_^_J >_Lll,j jjt i 1 -^ . j (/>JJI j <• *_>i^ J[u$ jtr ,VI 
£ SjU-jJl i JjiJI AjU . ': I <jj_-Ij_!I < <U1..JI I <AL\\ i JjLiill 

J Jj— J.J • "j^* "_j*-U ,jt (jit ti-i-vti l_iljSL)l lift 4-il_i ,3 

4 iLi j iLt 7-_jjL^J £)_ «a li^ t. »J_._j (J.ViiU »Uju < j 1_B) -S -»«1 

il_j lj t»«lp Ijt+a <jjS u^ - V*** '' |«1 l-«^ » rj-ojll ,_jla> »i«^ 1— * 

OlljJauJt CutS Jil . 1^_j! nJpwa I _ ft ,J\ ^ ff^jlLl C jlSt Ij^ii i iVC. 

ill — ii i_ilj^jt __ij . ^ — i_>*l« CjljiiWi t t^j li^ii jj L»Lii_Qj jjjJI 

- • CttJ^ f^i U j-3 M ■>* _)^T uu^j C <_t_._jJl j J^ ,1 LjJl 

Jj.^ ^jjb qvuLIjII jjlS j_J ; ^^j^i, j^i juuj y>j i <lo t_ill__ 
Ij* . <pUI j^i i_L,U_>^U „ ^jU. j_^, LIUj »_ iLuJ! j fjl^ 

Wo 
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^j-iatLa. ^j. lOia-i lia.j. V »,..i.i i_o_j — i £ LjJJj*-, t^jill Ll I i.«'i,..,u, ,jl J_Ji>. 

(j» — » ■ ■' ^j^l "Si-ij^Ji "S^'j* fc-^j cj !>*■ ^-» J^ r-; -"j u^ ^ * 1 ifi 

I — $2<£a.j ^*-*?4! iuJLwuiVI j^jjJI "4^ -ij^J J 4:«'.Alli ^^1.,-ia.yi j 
j5 ilV: t-^^SJI £, o^!^ *j-">j <c-i (i uA^ ^l^L-UV) 4 3J5L<JI" 

_&/' £JJ <-** c u- jSjJ ' u^ <-^ • ef^^ 1 j^-^*- 1 crt-^ 1 -^^l C,^ 

fij^i'j^j °jl a. *ljf **ji J*A^' (Jj>*i «*n*v £ (JLjiJI life iJ-^ W-'J'V 

oUjVI i). j....tii\\\ ,j1 Xi+t) V • ^-j^LI ) • ^i>"Ji '-^* j- 1 ^; Jj 

i *, ■''"' dljjjSSU / p jjLii;->.jLtt <-_ibS »L1jj^ (jjiilj <ij*-U "Liilji_il 
ol j^.^.^1 Jji; VSi. . ^iLiUJl dJj41 jjSAll sabill ^^^aw, ^-uJj 
ojjH j* t L«jIj j^-jVI o^J ' C"^"* (^"j"'-^* O^ ' ^A uj* "J l 

p ji , \ < ^ '/.\o L«jj ^ji i^' — j ^-«-;jj ' <«.im <JUajJi JLi-jSl oj^-^jW 

^ Sj^l jj| .ll^JU ^SjJ.1 j^ll ^JjliVl i,!^; .>* <ij*i.l j— l* 
'"ilf j . , i" oIj SJjLail a.; U"i.. ..ti ^j=Li TjjSbj -, ^jL— tiVI JU« jjta^s 

TV'S 
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£ .iajl viilj JH j^^-u <_-JI Ajlill L^-, JiaJ c^^^ i^ISill 
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l_Jj (j* 3 ^ tf*" -W^JM 


liiiuaUl 


Ol mil 1 CjlJL-u jilt fill «U15fjiuil ■ iJiLa«\ AJoiti 


j li nil II 


iUaaXi ijsljil ^Ic (=l_ia b*-ajll CiUljU) J^jluil 


JjlSlI 


J_US,JI Clli'l Ji JA fUHH IjUJjtt ^Jt JtfjJ „tf| 


jaiajiU\ 


i_U*4 Jjji Ciaj fUJlV* .Jiuaji 


«tiUiVill 


fMialll JUcl CiljUi 


JaaUiill 


Sk_ill ii> .A iLSli jLtajVI fljUu 


iiiju 


yUrtiU JjaiLaJI aUuajXIt 


c iL«VI 


J-jalWKOLL^a^UI aJJS $fai lijjj 


,5*11 £ji 


U«jMI dl^Uii c 5L*|j ,5111 gjij (jcui^il 


fuUUI 


jtUaiil ilJS^U -Ml^j C 5U (J ^jjj )3 j^,. 


f£»IU 


,■.-..„;. 





Frederick Hayes - Rath, Donald A. Wataman, and Douglas • 6* (*) 
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SjU*- *UUj i tAys s tj* p& 



fcsllllj vi»^aoll italai. 



<i,.,« ilia <• ijj^All 






.•II / fi_&ai 



jjl-a^il Uo. ;.■: ^ ..<■ ! . v . MOLGEN 



£,* g-Sii ^ill oUUjJI j«i4 : DENDRAL 
ijii jjj loss Cua If j < JjflJ ^JjlaJt yaUUI 5^fa.1 






Aj*ll £jj iU 

i* 1 (Si if* I ±j<p£*» 



ji jjAiMaajSU u«Uj J»lt j» ^ aLJu : SECS 















OfJ-all ii<uin c»a j«i. jOJii : SPEAR 



'(jUoill 












• ( ^jitl } _ *aJAUWl *±*f**l v-^ JtJi ? S«3jil' (*) 



TAY 
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( gtf ) 5jttx« 4W*3 \AJo iff- jF 



ioaiillj lii^ajJI iiljuj 



£«£««$£* JI-UVJJ 



-^1/ ^Uiill 



jjS-yi-fl 



^•^v 1 



^Uu i^iil XCON jjj-u : : XSEL 



£U>UI 



ui^'iUn..!) 
( H 3 * ) 



Cilsliil jjq'^""I igUjal jixa> *Uu 

♦ VAX uouilja 



: PROGRAMMER'S APPRENTICE 









tLi <Lii, nij <hjjiuU, gal 1* ijiji : PSI 
• I4I juilijiil 4u'U y^Uall 



At. w +■*. I I 



O-iSij^jjSil 



Jj^fitiui 



luj_«La. £»Li» (ul *i jkLUi : GUIDON 

computer-aided instruction (CAI) 



(WjvU A-ujIII Oai j"~ »Uij 



(jia^juiL ojialaJI aUi 



'-^jSJ' 



JVA j> fiat ^Ajai jjji f Ua : EURISKO 






vat 



y.i.i'. i.. '.r ' Adi.^.Li.iuai.^i.Li.'ii.ii .i .iiM.r 'i.'. in. i.th 



c g>»* ) tjtft* 4UU.9 ^-iji*? s^u> pl*» 



itailllj £i^a*ll JUloia 






vj" CJ 






.^ll/ ftlull 






I jji ijjbu Jalc jaii fUai : SACON 
«JS £» JSJ 



Siliail _£iiliiA juu 






SjIjV 



Jii-^ r 



Ua 



lyjiil Sjo&ll caiUlia 



(jdOajwiu <U 



1 <UaU1I 



Ji** f 1 



Uii 



iUSUI jlljall {luuu yi JjAuOJI JSL-Ju 






. jjjiillui 






2 3»*JA1I i^J .1"" 



Sjjj-^II (Ji-Ul <UU1 tfaUijI jvUal - , AGE 



/ ^jVUJI (^U»i uijUu jjJuia yi j^Aii&il 
jjUll £» J»1_slU( _yl£ jjlS pUal j_Jj3 p3 |>j 



PROSPECTOR 



^ £fcfe ) tf «;US ^Jlu.1 (Jitti ' : EMYCIN 
Jl paim\ ( 3JJ.JC Jjaa. yjS 3iUl , MYCIN 
• flttll fl. Uj^j SACON j PlfF ptt? 



_jU.UI 



iuljj^ll 






XM 
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( gVi )| «jt&« 3M*Ji ^fejijf" '-ft* 5 * ^ 



JUaullj wt^tJI Wtt* 



jjai^j 4mU 



ijJI/ fLUill 






^i ^uj tf jtB ^ftfji-il j>UU : EXPERT 



31aj ifjjjaS &yu uUiilSl ^Uai : KAS 

CilSu&ll a. «Umi ^IjiSI dkjaj $ uowi jl 

jillal J5U. ,>» Jl4iui ^1 SjtULdl 
PROSPECTOR • 



W*- 5 w 11 #*• 

jjijjjijjiJI 



bjUS C tU «j*il JiUil fUu : KEPE 






Jill J>1U ijaa jSj4 



Jjjiitiui 



tfjLal ^itli Jilalu.1 f lUi : KS-300 



fjiluu ^ujaa ajjai J*i»Si ftlii : LOOPS 
• KBVLSI ^ 



O^JiHjJ* Jilj 



d' (si (j"i 

jiijjuiiUjai 



, tf jjau, »(^ JJ^ fUa , ; Mrs 

Met^level Representation System 









tjlkill 



au»Utl 

(eft) 



,U'I 
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<C* 


b" ^jtefc. *M^'^-ej5* «^ *» 






ii4lillj i>ajJI <UiaM 


JuajUJ jtUUJ) 


- JU.UI 




* — ^J^' 6*J — •** 


^i tfj^ j^ (> isHillJi; : TEIKESIAS 
JSj3—iiiI Ol^ta(_ua t-*luu£l ,j tU&jfj) < Altai 


JuU 

( «* ) 




* a-jjH ££) >£* 

3 — Xala. < 3jj^sJI 


;tu yi (ijiiuu fcjaii JjSaSI fUU : UNITS 
AGE £» yljSSU^ , MOLGEN 




t^JjfJJ 5 -"'j 


uu CiIjjIj^I ^oui ^jiijaj jou. j»Uii : 1JJS 


y^llaJI 




jj*yj Jt ** L ? 


£& "j»Ui u^j-fj jJJ-a- ?&+ '■ TAXMAN 






JjLjm ywjas aj*4 $jidi {Otu : km-i 

atlUdl SjIjI ,011 C.Uli.1 (J* U J»t£U« jAJ 

sociaii fcij** jtuuij 


( eft)» 




4wlSi ^ttj* j}Ii« 

flilll 


^ fA\~i ,»ttl jct_uu ^jjjaS fUii : RABBIT 
U >aU%j ImIU JUA1I aU^41«JI UU« 




ptttfl 


,^.1 Hi J^..V}M *»5 jinJ, ^ ff* ■ 




«*a*ui «4uo?t o^jyjai jji gj^i jWu 





YA\ 
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< gl? ), 5jU*» ivMUj| *k%jg$ 8y# plv 





iu«iiHj infill Wi3 


uiusjll/ fUUil 


- (JUUll 






v J.I,_fljl I««V!lt .^»" -i> A j.1 HI ; 






fcjUUI cKjSUM ^ OillSllI 






^jjj ^iflij yjjjaJ jjp. f Uii : CALLISTO 


£>WUI 






Jli&oU WlsjJI JUjoaJU ^j*! j»Uii : ISIS 

0^ ts* 




1 


c>Uljlu^l yoii-iWl jiu fUil : ABEL 
S^ctUI luau. turffll JaIL^II 


«jyi 
(ft* 1 *) 




... 


udf ^£ilU f.$t jij_i ^ UB : CADUCEUS 


• 


JJ^AJ iE«*U 


aUAji* glUl! £il j3 JLijU, SWl : CASNET 

1'lUjll jji_,i ^A-Blf J„.l^ J IfjXli taiuVAl 


■ 


UjSyaJI „U, Oljfa j|^ . ( yij^U 






L5»l|SWi U«&J4 J*l* jjji jiUU : MYCIN 1 


1 

i 




f.j#1 fSml j^jSjSjjj S,m fUU : OMCOCllSr 

6<u^hU wu*a£u s^i«ia 



tw 
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( g»l? )| i/ftfcA SJtatjcjj ^j*ji^a» i^u^ fK 



ImUIIj 6$»jM Woi* 












^11/ fUull 



i>jjll olibi Jl*j J»U jjii jtUu : PUFF 



lS *iJll\ ^ljj]| (jlui £*aill f jijj 



.U5i : VM 



SjdjJUl 












JUaJllI o»3 jau. f.Uii : AIBrLAN 



UOttl Oaa j^ r Utt.'- JHASP/S1AP 
* -UkiaJll AJU^u&lt OljUi^l floi&uiU 



ROSIE 



TATB 



OljJ$LI JtLva Jtil^l feu^a jjii. jkllii : 



t 









Ji) iVi,ll iUijl Uu jJii (kUSi 



» *£j«a) JSU itfLaiy (jSjuSul* 



31, , h'tll 



( ¥* ) 



*4jS*u*ll 



YAA 
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(*) ( *»U ) SjUJM 4L0UJ) *«ij*> *^^" (^*» 



£iuUI^ >ii^u]| <uKu 



ijll/ ftHUI 



^JJAajjiui 






JUjj^Ujai ^i y jul 



Jlm j^i fltu :MPMETER ADVISOR 
U L-il^jJu j!u CiULu £jj&u Sjj^jJ) ^U^Jitl 



jni^iiiit Jalt «Uw 



DRILLING ADVISOR 



KS-300- ^j^ , fciS^j 



JUjjJGjjil ,/i ji ju\ 



J_aJ ui^-uU tfjUluul ^Uai : HYDRO 
aLotl djl^a J£Lua 



JJJfj^JjSil TTAtljJSi 



jj^S jjlJ Jul 



^ gHjll ^ j^ r lfe : PROSPECTOR 



tfjwS* (J* 4 "^ 1 t^^i j;!fi fUai : WAVES 
KS-300 ^jaluuj i Jjjjitll ■ ».h<i...i 



!4,U3 c Uo SjcliJI ^ijju jkiua : GENESIS 

OliuaJI 



f"" 



H f^ 



jlfaiil 



i-ilifidnil 



fjbll 



jtijjjiUjSii ^1 J ,jui , ^^1*11 itisiii g*li>» • ,>■ (-Ar) 



YA* 
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^»UJI JaLu 



Sj*AJI jJull 

ibjjll jiiaij CtUijAj^ll 
jj^aJI fJoiJIj %ujJUI iilil 

OtiUill 

fJ5_Allj «_«JAfcJI oUdtt 
p- , urn a <L-iila 5 vUA aBl 



pU. ^t Hiatal *l£i 



efc" 



(Jill lit riljTllllniL<l < TTlUjAA^ 

l_ y i "i , to i jii iL l l.i r ila t aI^oJIj 



(jjla-'ilifi)^ i JjUui 



q i\\ .. t . n^ AJaluil* c jrJJj±*£ 



jj > T > .t r.n a < .rh i\ . fn La « A&lui&i 



If t&l , ..*« 4. .II..MII 



jit .f.'^l < (j^uMjUQjj 



iUlaUl 



j 4.fa I rum C(JJ uiil J4iU5 

■Jul' o*l ffll JU_^j*a3jl 



JjSjjjijkjSil 



Jj3jj,»jjj£il 



• ( ^jjil )• _ *JJit=Jf I AitaJM v— a. Jljj "i vj^jlll (*) 



rv 
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( ^ ) UU ^Uk-»Vt plTJJl &*£»! 



i^ujohlll ^uu 



SjfjaJI jJaill^ CiIpI^I 



eW" 



fit (jAlilsuaf pt£i 

5 .jiiJI |Jalll 
flc ^ tibial p£3 

CiliUil 4CljiI 
Sjiial! jOSllI 

iisljia^l JsuiJI- Olkw 

cijusautfl 



(jUUll < Ua£4ui2 

jiju^u <■ ijjjlISiuj 
UijjiJIS < jjj! jili 

Uijj&llli < ^jlJ't 5IL 



UijjiillS . ji« jiU 

(J""' ■■■J'Mtitit. , £-JJjUj£ 



jijjBLjIiN yiiill jjiaJll - 

n, .mt.il il^ili _ 4xuj.1a.4i . 

;JUilS aijj%ll JKJa. _ 

^jMjjS jj>ij* Jljia _ 

^IwlS CiiljSjjl _ jjja ., 

VJ^ t^ 1 - 
jjj3ij_ui ,-.'■ -ill .i; j _ 

( I* 1 if* CS'') jJA^U 

.«,<£iU _ 

JjjluuS 'p- _ 

ifcjjj.jjjtjill jijjJiU uujuI _ 

U«ul — =^^1 tU '"* — 

uiuxmjjjl L-lujU j^jt* - 



n\ 
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( e »Ur ) UU JsUfe^i -ITJJJ SkJJf 



^utuil iaLma 


e»J" 


iuliill 


U" ^H ("JS-A5 "^'f'iW'jll 


(jri'lA.-f.ufruuUuU < ^JUj , 1 fl,!l2> 


<_jiiLU uuJjiujJiiLuU _• 


f.L_c ^fUkidl elSij 




( (5* tf H ) 


(UtJ (Ja_ 13 lsjLUJI jiS-illl 


^jiiiitu^uliLujLa Jt^ftjuU 


CH-kjJljjS 'J jjia _ 


jljUl 






(jcLaLiJI JiaJI kJjxula. 


yliUll , jjSjk 




(jualaJI JjLaJi t-ft&ula. 


(jUUll 1 joStla 


( tf« tf* (jl ) JAOAji 


^ liku.nl pl£jj OUI^jjil 


jJIA^'I t . (JIUAjJUS 


jjUji itf, iuU _ 


P 


l_iijjiillS < UmIja CuLui 


t^Ji'JjJ^ Ji'j - 


fit tf cUkuj| flSj 


^aijOajji , i&j_jjii|jj jji 


jjaj^j Jt«U _ 


ftjuill flaill 


"iKjiCijC t jjjji^jj j 


^jj^ajj Jjj _ ^jj^^j _ 


plSall Ciljjt) JjiriUill fJilll 


Liiia.jja . bjjJLuijJI 


^Adji£ jtMHIl.il CljUiU _ 


^tUliiflVI 






(Jll .1.1 i »Ib *lj Ol JJJljjll 


Ijij^iill^ < "iljU jl'm 


uli^uiU_.ji| ^1 -ji y.,1 __ 


fit ^U1>U>I flijj 






S—Jrjjil jJs-i^ Cll Aijjjjll 


Liij^iillS i- jjjilliui 


JjjiiUui <(xaLa. _ 


(cui—tcjj Sj». -Ml fl-V 1II3 




- 


tf^UI 






Auuibil 4_iJUI flu 


lujjulll < jilt jiU 


■«i«"| * | nl _ 


Ajilji^VI Jxuill OUaaj 


(ji/llui^iiil— uiLa < ^iUjUi£ 


Ql&iljlAlUl _ 


SjjxaJI fialll 


l^JjjiiHi < jilt jiU 


^Jjj.^ij^iil J^jliS »unuu _ 


SjiiiJI itiJI 


L-jJjjiillS . jilt ^1U 


jjjjj^ijjial jjoiljiSS _ 


iujajjll,} f imhiU flaill 


gjulua£2 * (julAiij 


(JiUA^4ijIi.lul (JllLuiSi __ 


JLAltjiaVI Jijill Olka* 


1 t'nit..i'n , <■ j«i...Tn 


-j^Ji-*^ JJ — H-i tSJ- 5 - 






C^J^J^ 



V\Y 
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<£! 


li - ) UU ^Ufe-OM 'WAJl akwiif 


^jiklll ia>l_uu 


£fc» 


i-Jiitl 


5j4j ^ II jjJaill 


jjUj! l- ,1'iHitiK 


"f^J-WJ^ 1 ^ a J 1 ts 3 - 


^U. (jtlikKsl plSJ 


OlSjiSijS . djj&jlA 




fU ^£UUu>l ftlSj 


|jiiljjiiu , Jjjjjl 


Sjiijl ftol-»i _ 


-cl 'ihinl slSij Objjajjll 


jyulh\ . UUj^l 


i^yniiii jsuia. _. 


^ 






flc ^fcUlaml plSj 


L_iujji ,. IiIiihj* 


UUuijji %uIa. _ 


<jjj]| fla-ij Ol_*ya$jJI 


rj.xuuQui2Liil& < Cmi )j^a! 


(juXij.u^LuiLuita feula. _ 


fL* (gfcl'ih .i.-i 1 *l£,J) 




1 


iiijJI f&_jj Cil jIjajjJI 


U 1 -?*'""** ' JiiS x ill 1 


jKliiilu fi^ta, _ 


fit ^liLual *lSJj 






jfc. ^fclilnial plSj 


1 'iKll t Qil£Llut\jM 


QtiiluiUu j««I t 


SjjAaJI jtlullj Ol—AJgjJ^I 

u'-tljll ? in; II olf&ljllj 

jfiilill nimnTj OULull 

j_siljiaVI (Ji*SJI Olfcufc* 




c'jjiSjJI qujI gaJVuiUj _ 



American Melal Market /Metal King News, January 10, 1983. (> (■*■) 
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( J ) <jbd« 



C.ISilal/yl.jll JjaaJI 



J_A|jll Jit jyUl 






Aouillj £)-vill ClU._cit.a 



J^JiwJIj JSUJUI Ja. Olifl 






5,1 jail CllilxJi <U£l.ill jiiUaJI _ 



Soclill SjJj** OU131 



(juLiill *suulj SacUdl jjijxa (Jai _ 

£o£t31l ijjjxj «-uuj^J Sjlal flil _ 

: S^tlill Juij" oVSI 



Jj5i5U OLlLu litlji utft — 
i_jjljjll J-jaliUll <=ibiMdl iUcldll jiiUalt _ 

SjcBJI OijiA SjfaVI jJaii *ualill JiiUall _ 



jsiai 



(diill 
Sjtlill 



ni 
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( g\3 ) ^taJl J-adl y^fe*? *-<£% »2*Jl CtUJ 



C\M*/JUjl\ Jj^JI 


iiulllj iSfifcttt CtUjAO^A 




J-aljll jjt ,^401 


: *IVI - tjUiilU JuSill Wj*1I «t?ljll fJii 




Alalia^ 1 J ijjljjii'l 






ijjlfiilj 


Wkll £Ui WljaSI i*iWI _ 




b^yi Jiajii j**a 


AwaJi Ulj&YI iaJWI - 




JU«UuVl aUlSiJIjjjJu 


j>-»ltj CtUiwjlU JjUjaVI iaJWI - 


f» 


Ol — iuKUl f£ U 




H*'^ 


iuttiiil 










(h^T i ml vj^w 


.. tf ji_ujiJ JLJlf £191 - OL-ulSj <biu ^aIj 


mi 


OlCaJI Ol.-VlUI 


iuj_aJI ) J4*US»I *-«li JUSIjatfl OUlUuil 




JjjIjiiVl iOajll ^4 


• (««M»J 




*ta.jtl yi ^Jj (U 






Ujju l»j jtuw^ll 






JuIUIj Cvaill oi^atS 


: CiLjUll lulll JCjjUjJI £3Uai 




^IXUI JVoiutfl Si? tfdftU pUai _ 


ttuu^l JUaytl ^ 


ytsai J^jlwVI «5T ^IjjL fUtt _ 




•Uo*j Uj 










Afinl alU 






IiaXUI 




l«J$UI SjjLsuj oUulilt J41S3 oUISj 




„« aU _ ^uU j. UJi _ 


j«aS Jila. ^4 jdiUI 


j&LjiIIj oUjUI JLiuI ftca flUA _ 




■LaiUI ^cj fUi 






^l* j«i»as u^ui (jiiij 






fla-Lfl (j* jjj_jc1) 






iubjlall ijijjajtll 






1 • tuiituJlj 







Vie 
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O ( &V ) ^r*»*i1 J**il y^-bsP 4*qZJ\ $ <i*Jl oU-i' 



oubui/^jujii 4,^1 





ifajjjl fiai 

Ml UliW' 






?1 s^tl^ft f,, iy»tl 

JJ uSiulj • I, „j'll jSiif I 






*4Aiill_j OajJI CiUjuajJ 



US I <Ua.jSl) |J& 



^L-iSlutfl jJiiJI 



liSlil U*jill fUi 



modular Jlill jmSi ) jtjaU t^ji fUai - 

* ( f^l - 



CttiLu&ll 



JUfcuUSjSI tJl yt ^ul < ^Ji^l plSl» &»«iji : <> (*■) 



m 
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( ~A ) < 3*u 



Ljkk l$j ^Ua3 w ill tul^atfl Symbolic inference <s'jaj JVj 
j> <> Uj^j syllogisms ^jLi^VI Jlitl J.^ JL. • juiyjl 
flUll ^i * premises iJLki* oUjS* j> UiLkil Sj]^ s^,!^ oJjjJI 
^illlLj • <L5j jj£ _ LjiLi* oUaii _ oliLJIj iijjJil ^jjSj ^jJi^JI 
• J"jfo!LuiVl J*t ^i cpJUH *jt (J* «^iL=.jj j.l,\jk.u<il oUljj^VI (jAjcJ (j£aj 
JVji-aiU subsystem ^jjJI ^.LbiJI J^Ui, . SjaaAJI fJiill ^j 

. <.jJUll ^UUJI 4+aJ^ ^jiJI ^1^ 

' U v-* 1 -"*- 3 - is* ^j^l pUiulj jji«: : : Representa'fion JAaS 
. manipulate l«iufa» .JijL-UI »j*.U Sjlal ^Uiil ^ .iu^j 

: Artificial intelligence (AI) < ^ "Ul ) ^cUkfJ *t£3 

J*i .^i ^oiO^ll iijj^ll ^>jJI Jji4lltjj < ^j^UJI Aja-ul^ tfJ^jJI 

2-"*" .Lf*" J^f"?" ^y^jj viV,'^ 3 -" Network Aiu 



5-ljJl _„4 ^IjUiClllj of>*jJI 1+^*j ju* JU^VU L_i : u J il > =Jl dill 
•y^.0^3 o' 1 *i*-AU cA; • ^jUaij cJjLJV i*lytj o^L^^iilj 
< t Sj^Ij »U0* jl a*lj ,_,&* yt Sa^tj Jj^x ^ ^1 ) local 
ihterhe'tiohaV lAjj, ^u. jl . national- 3u»^ j1 



HV 
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<__i^4.1j t <j^,Ha.Vl -j i^j^aiH a.,...,j^jU,I . Heuristics c±Uj_$ic 
rules of thumb 5_«^l .-.ijLt ..,1^ , t ; Jt a » ii I -.---p 

(jlj « 3jj>iL^I gjGjJI 6jt.C j^-JJ tpJI <sUj ' '>J>II jj-iijjl Cill>kL_uij 

• t|-|.,A- V 

Very Large Scale UUi ^Lill ^1^ J^VSill : VLSI ^ula 
j^i <ujjjSLJVI cAiSjil !>, L»jjij cjIjjj-j j^ljiU Integration 

,j-» ^^jS^ C£.> a -* J"' ^J^ 1 (J* ' >*° {*<■& SjjLi-aJl <yn*Mjt.ll i_ijj-uLvJJ 

^\^i.\ J •>—=>- oUL-xJI o* f-»^ : : Data base tilSLj SoelS 
4 ■-■>•.!. .11 »acL2 l*J* jAj-ik <-U— i < events -£>l.ia.1 jl objects 
relational date . *jSS!)Uil ottUll S.icl£ • s^jH ^Urdl ,;>Ui*>f 
t^l^a.^1 ^ ^IjiVI ok ^LsiUJl Ijjj oj^ c: ^^; ^^ ^j base 
^j^l flexibility 5^1 uAj^j < ^.^jJI jil^ j^ j^Lc. SjJiUI 

c1j53jJ.Ij oLiljIaVI^ jili=JI : Knowledge base sjjt_*a Sac 13 
: Knowledge base management system d»jl_ju Sj*IS SjIjI pUai 

diJUJi Jlj^\ fA—iuM . Sj^jpJJ ^feiil j oiJ>& a*s±$ o^^ 

*.ji**Jll U^^v* J.v*Ij^. ^jjjl ^jjmijsH ^i*" *4«?-?J^ tp 1 ^' ^Uiill j^ 

* " i^>j J'Sjfi-al » . ji^*l : Inference system Jtfj&uil ^Uoi 

S^jaaJ JU** ^djg, ^j,^.-^ ^*Ujiii : Expert system jm* ^.tiliJ 
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( jj' ?"*J CjJ-* '■ " * .' 'Jl— 1 - 1 j' ) iSjJ-'- u -* Ol JU — *-JJW-a £jlx.J — * ■ -i' ^--T-i 
^ " ^ '■ *» f.Luta.1 j^lc iji^ Jj*J S jjt-^ . l l fJajJI i-SjUsj <jVj • (£j&il\ jiykM 

knowledge « SjclsJl Ujw jOsiJI » UUJi ^-^ IfjU i-i^U*!! <> 

j — jjiJI 5j^m ^\j..ii U I JU t jil t^u-sj . based system 

intelligent u oLSoll OlljUU » jw.1; UuA i_i^ I4JU < o?,^iall 

* assistants 

Knowledge Infor- ( yu^S, ) CiU^kall ^i^xa JLuIjaJ **ll_*-» fUtt 
« ^^a^UJI » JaJuJI JjaJI • mation Processing Systems (KIPS) 

amplify ^ j^, oVVI 6J* <jl 6n, ; - JL-JL JuS^I 3UJU» 

»iijJI ^L_ijj ^1 .. , ^ ; <ji : Knowledge engineering <&j*Jtl «UuoU 
• 5 ax. I — 3JI <jijA^ g^ljjJI (Ja Lajjit Sjxt^JI 

»U»iil SjijJI jJiiJl j^i : Humen interface iUjitll iuiuJI ^.lail 
JiaJ 5J-*JUi 5 — iJUl jl ) XjjUJI *_U1 (jjSj U vj 31 ^ ^ UUJ 

y^jjJI fOWl U» j^l r l&J| ^ ^jl^kVI (jLj^l ul-UiiJ) ' J&A1 



■m 
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Tao and War, Lao Tzu and Sun Tzu, trans. Charles \ 

Scamahorn (Berkeley, CA : private printing, 1977). 

« People and Productivity : A. Challenge to Corporate __ ^ 
America ». Study from the New York Stock Exchange 
Office of Economic Research, November 1982. 

cy ^.*-,ll ££> JoaJI jAj >1 « (j-j-li » JL JUll JoaJI ii^_Ci _ V 

3j_JI u 1I «L»i J...^J . .1 (5 ill C^JjJI j rf ( _ r ajL^iJU) 

9 ( _ rl «\ a. » <»--» ^.^..L.t lift Cj I'xIL . t. U Jj^ ^jJitaOi-u 

«_i}L-iJ jJSj ^ L, ' *J^' li* j »Jjl jJl obl « .- *'■ V <iVS _ t 

. ,>e »J_ja.U lift 

Proceedings of The International Conference on Fifth Gene- 
ration Computer Systems (New York : Elsevier — North 
Holland, 1982). 

J jj—SiU i_Aj1_JI j Ifcjlc j>VJl jS^j ajja jA_ill Js'jj' — O 

« People aria Productivity : A Challenge to Cor- _ *\ 

porete America ». Study from the New York Stock Ex- 
change office of Economic Research, November 1982. 
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R. Ewald et al., « Foreign Travel Trip Report : Visits with _ y 
Japanese Computer Menufactuers » : February 1-10, 1982. 
CDO/82 — 6782 A. Computing Division, Los Alamos 
National Laboratory, Los Alamos, NM, April 5, 1982. 

A^iVI lis. ,*_! . 1W f.Lc j jiliJI v^^UJI ^^-J ^.J 
J.,-,-^1 ^j, Project SPREAD a.^*- ^j^U.1 <JUI 

Supercomputer Project for Research, Experimentation, 
Access and Development. 

^o . ..j'i (_ej-_j 4^i .fK JUj i .. i l hjh's'yl jaJ .13 j « (f <jm,_jSJI ^jj^Vl 
jj i <ij.suU ^SjajM i.n..il^aJI U A» il JlillL ( aLJI Js 

(_yip jjV jjSLl . jj-«j*As (j- 11 ^*' (_r*^ ti 4jt2i_jJlj & 4juij~ii\ 

JL-ojVI CjI Jj^^l |«-aj ^!j 4 <LJU,l »A. ajVI Ql^ t>» J^- 3 - *i' 

« Outline of Research and Development Plans for Fifth ^ 

Generation Computer Systems » (Tokyo : Institute for 
New Generation Computer Technology (ICOT) . ' May 
1982). 

( p-jiil — L-^l^L cVL-.lt ^timepiece)) a^jJI ,Oa]| 

«» — i_jlS <4,Lt <LL»xb> ^ ia.|j jic ,j o_j» j^aJI l a.. j. ...^ ..]) 
ol — tL_Jl j^^ J L, <iiij, <^»j-i; <il-^ill _ja ^l acs-jJI 

4 (bU._jH ^ qv — iawUI <-jj«J' C-Ji-^ JiJj 3 £« ' ^Jj^^' 

ijI — JSJl u-a. _ jjjjj a!Ij i q^\ iko>Li S.JVI (j^LcUJLi 

. « J7JA1I J 5xcL-M ^ <cL_, ^ji;^ ^jJi ^UVI 

Daniel Bell, The Coming of Post-Industrial Society _ \ . 
York : Basic Books, 1976). 
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Ibid. — 1 ) 

Ezra Vogel, Japan as Number One (New York : Harper _ ) Y 

Colophon Books, 1980), p. 9. 

Ibid., ,p. 27. _ 1 V 

Bell, Post-Industrial Society, p. 137. — \ i. 

Jahengir Amuzegar, « Oil Wealth ». Foreign Affairs, __ «, D 
Spring 1982 



Pamela McCorduck. Machines Who Think (San Fran i 

cisco :W7 S. Freeman Co., 1979). 



jjj . 4 -il^Qi'l lj_oj laj^-j Tu-^du ^g.n'k. Jim.11 I— J_j^-iL=JI ^ljj 
<Li_~j aid' .M '"**• ■» £ L»Ji£>.j ijj.ii ft II i_-tl*JI 4-tj „i-> (_jJ-S U^—f-i'iSI 

£_, ajj-y-ill C.I — S3j\\ j cpU=«.VI l^-l <iji. O 4 ^ -" -1 — * 

• ilAV (X s1 J Qt""-«>"'-7-t < j3 j — J j>ll iZiiUa— jjJIj 1 ,i j ..i l l jjicLL^a 

{(('iJaii.j 4JSlj )) isjJti CjVT »jlA! t_iJ— il^jaJI CaiI£ < 0J\UJI ,j — X 

.vjj 4.^^ aLill 4-tyl 0£-"J u-ij . .11 ^ J^ ££-» tjij ( 4_LJjL^, OjjS 
. t ^,J>is J "i...r\li <~aUJI £ ( ijjjiiiJI CjLijUl -I*-; Uu ) Juu 

"O, lf .1* o, . cifM OH <*j~J'' (^ILc ^jll cuULJI JjUi 
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f-LaiJI 4_i*_Jj . iikLJI villi hi ..gJ. Ijja-Ji ,jlllJI U* O^ 1 *^*?- 
(XiW (S*pJ i ""^J^ *^V^*J Lji,Ja. j JiaJ i-u-JjaJI 0?j 

5^*3^11 cjUjjU-,11 <j>j-J\ JU Jilll l$*o CiU ^1 <jjSL-*iJI 
i 1 n . -J -«. j Ljjn. LaiI ^IS oUjiall o'-*') * U-«-<La>J VJ^ 'Jo' 

«iijaaj -jSi (_jl11 '_tj. L ,t — , H «L«Lc icUa^ tuLSj.^johjJI 4j^£J1 
ti <L=>.i;„ CjVT Jn^a. ^ <HUJI Ljljll I^JL 3 ti'jJ • JL^^VI 

Vj.wi £ e l .< A.*, .yl >U(j_jj 4 luywi *^-«Jsj ^tV 1 ^VL-juI « K ■ ': 

-fl -Aa i i" .3* ■$ ■ •'"' UbLaJi jIaJJI a C CliLl jJajl ^J vii iL^ajuLi 7c~q^_*li 

diL iL, (J »J_j a._jll iii_j.ijjl Jl^l n-j^iJI «jjjjj|j £ S.V..AJI 

'W-oJ SJjAaJl OjSijJI ijjljj JLHI (JjJJ— 1 ^jJ-t ) <;U_")jjSijJt ^jHao^^jj 
jjjlxlU i^j^jOJI ij-ii U, m — jj j| £ *JjJka. jl£ib «< . —I A, 11 Cliljij^i a 
•LcLo^i. (frsOLi jj e Jj'j LJ*JJ"^J^ ^J^' f-*J tlA^ -^ • ( ^-jiajJl 
CjX-j^-jIJI i=ilj 4.. jS^ll <j l£j| )) j1 I 4 ^^ill l*. -. ,] !' 

. iliviU jilLVI ^ ^UxlUJI jliVl ,*»! Ji<-i Uu 

^S^a «LSjjiu UbjoiJulj i <nj»-\ j^JI jalaJI <*>;.. Ml »i» J ; j >"l 
^ I^.l S' . jiii Ui»| '^j C JjlJI ^ fjuj^j t t-J jll ^JUI Jlc 

i^illj .»i=oll oLjVjJI J ljj^iUJI (j-jjj^j ^Ub J.Ai! ,j<j 
3 — «-i.l 5*iUll A^iSill ^Jl oUjjJLlI <Jis:j S_,ji4i ^ 

Jjj^jILj ^-i^^LJLij LJaiolL cjjjLj , a.jS:_^,VI 'USU S^SLLdl 

CUj<— . ' "+J h^xil Osbw ^1 OSxJill . ^ijj^JI SjuajVl (jir- 
i^ic ol^J ^IjjVI oL^j J^iL^ Oa.Lia.lj . OjJLjVI 

. cLjl«j-JI J5lj| J <L,U 4£^ji o^ij ^^ < UjLii) j l^UJ 
^j^i .-„ ^ ? , ^ j i <JS ^JUJI ^L^a.1 dLUs tila, o«LS All 

^.li*-4i1 JiSj ^>V1 ^ftfl <, ^iuj ^j j L ^ iV , ^i^^j 

. »asj1I oUV^JI Jj ijjUsil <j.^Jj!) 
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(«ic. Cj^j^j Ot jl'i\ ,j »J_j2k_jll' <■ 1.1. il_yajl J_dJ OjjLljJI ^jl 

ijujjil ii/A^JI j^i. 4m-\iII ^bLi4.I_j i ,J^jSJI i-uujlaJI <_i_}_,LaJ! 
4 j* — a » , . ■« P.^ftig.'iU C4LS_p.HI ^.tb ij 4 «L^qj^-\U Caiji'i^U J 

ijjJi j- — Jel^lj C <jjS! — mJI ol_^jiiJ.l ^ ££*-* i_r°""J ' f LcoJI 

4 tL~J u 0< r* 1 *J =NS^ * a J- i " '*^ l - C ■KjJaaJI f..^"'.. .r- 

,2£JL*j _j — 1=>J j *J 4->j — il^jaJI ^ ' "' L i n a , Ai Jajj |<ij . ,^jjL=>j 

i_jj il.*sll jjJ CjjuLjj^I (Jl ^^fr^Wi ->iU fahi a .^nijj . ».y"r r- 

| J-Ui, ^ : v'i ..,. iU ^jAsjj . 4.. r» \ ^l l j«Jti jofj^L,' ,j ^ISJIj Ijj Jaxij!,! 

j^l ijjj ^» (^ lH ' <^aL=Jl j^JSU J Ul j .- i J^a. (JjSlloJ 1/ 

i"iljn >L>jI «-« tt ■■■ftl.ill OjLtLijJLi 7m — jj 4_^aLk JjLc _jae CjjjLi .ill 

oV^ jAu lA 0, CiLil.. .i.-s. ££,.la«j — jil *V^«> ijUj • "^J — iLaJI 

^jj "i<!j1V1 |4 fc-^j-; ' — fcjl* 1 OJ *^i L5^' ' a -aj« ;■!! CauLJ^I 

3 ,1^ J^L_JI *1 a.J j—xc _ r iu i . <^j .UJI 

Ojjl ijVI i^-l — i»l Lg — S . J — SaJI » & |>b O^T-^* 

. ■ ya _.,.lA« 11 < jlAjoajj^ fHJJ "'j J' => ^' *'jj ""• (_p' 

^1 ^* L-^l J_5_HI ^ ^ii ) ajIjsM ^ oyi- ^j HAY 

dil -Jla-l 1 j " ■ j . J. r. i"|-s 1 .^lj OJJ Aej ( "iji jIjVI (^^..-jj ■■"»"■> 1 -il 

C. Mead and L. Conway : Introduction to VLSI Systems _ 5; 
(Reading, MA : Addision - Wesley, 1980). 

. 3. ■t j'-->U t .'■, «». I K. <«^,L=J a_jLjjl CjL»j1« U 

L. Cxinway, «The MPC Adventures : Experiences with the_ *\ 
Generation of VLSI Design and Implementation Metho- 
dologies, » XeroxTalo Alto Research Center, VLSI-81-2. 

M. Stef ik and L. Conway « Towards the Principled Engi _ V 
neering of Knowledge, » AI Magazine, Summer 1982. 

K. Puchi, «Aiming for Knowledge Information Processing _ A 
Systems, » Proceedings of the International Con- 
ference of Fifth Generation computer Systems 
(New York : Elsevier — North Holland, 1982) . 
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H. Renny Nii, (An Introduction to Knowledge Engineer- ) 

ing, Blackboard Model and AGS », Preliminary draft. 

Randall Davis, « Expert Systems : Where Are We ? and . f 

Where Do We Go from Here ? » AI Magazine, 
Spring, 1982. 



g— jtjit *j all 

Vogel, Japan as Number One, p. 71. ' ^ 

Ehud Y. Shapiro, a Japan's Fifth Generation Computers y 

Project — a 'Trip Report, » Department of Applied 
Mathematics, Weizmann Institute of Science, Rehovot 
76100, Israel, January 11, 1983) . 

Bro Uttal, « Here Comes Computer Inc. » _ y 

Fortune, October 4, 1982. 

Business Week, August 30, 1982, p. 59. _ t 

Proceedings, p. 12. 

Bell, Post-Industrial Society, p. 274. *i 

E. Reischauer, The Japanese (Cambridge : Harvard __ v 

University Press, 1977), p. 226. ~ 

Richard Lynn, «IQ in Japan and the United States Shows _ a 

a Growing Disparity. » Nature 297 (May 20, 1982). 
Richard Dolen, « Japan's Fifth Generation Computer Pro- _ <\ 

ject », The ONR Far East Scientific Bulletin 7, no. 3. 

(July — September 1982) 
Reischauer, The Japanese, p. 202. _ . 

Ibid., p. 226. 

Ibid., p. 227. ~ 

Ibid., p. 386. ~ 
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UMc Weil, <i Fifth Generation Brouhaha, » Morgan _ ]( 
Stanley EBP Research Note, September 30, 1983. 

Okakura Kuznko, The Book of Tea, (Rutland, VT, and _ u 
Tokyo : Charles E. Tuttle, 1956), p. 8. 

Vogel, Japan as Number One, pp. 163-164. _ ^ ^ 

Thomas P. Rohlen, « Japan's High Schools,* ms. quoted _ \ y 
in « People and Productivity : A Challenge to Cor- 
porate America » Study from the New York Stock 
Exchange, November 1982. 



irKil — all cJ_aJ1 

George Ball, The Past Has Another Pattern (New York : _ ) 
Norton, 1982), pp. 17-18. 

• f»-*^"l i.r'-r- 1 O^i f»^ UAiaj^J ti t^^JI ^ jlj'iU LJ -iift Ji-*** V 

j^' « I Lj ) /1o k .-ijj^j >i YiXfTi i"il « ,l-< 11 ciiLuljj^ oils ->«; 

lj — » Ji ^ f^J^i * \^M — AT <«JU.I <i— Jl j ( 4-iSjidJ 

»jj-a j >",il .,-» .rt^U' fO-lJU (( A.^oLaJl »*iU <IsJ )) CojlS . /£ £ 

CulS i li — A joJtj . Uj^U 0J_^iH <«_,LaJl "UijjJ US Cjj£>J1j 

,•>; .^-i^jlll ^1 l~»i J) « ,1-JJjiiJl |«J>Ua t"il ,1-1 n^i ^ j A_i ft *\ . 'i iic l a ii%i 

Q>. i-c aSj . <L»jIjU1 viiLajjl >^ il . .it /j-" 1 Jaii U*.SjAJj 1 jS<j 

till a~aLa.ll L^liial (^jJI CiljljSJLi L^^la — j *ic ,j* <aj£=Jl 

,J-C ( ££.._jj.jil t i,\\ h_g jl ) ,j_jj_;JjJI LJ lc t V i hn l. -^ ,^1 A.ji=m 
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u. 

j 



J— i>ll 7SJ— al j^ . l (| .. iai ^ CjU-olaJI jr^aJ ,J IJI ' * <JJ 

jrJ^a-SjV ^3*111 ^Uji=JI J™ JM^ <> V- 11 »j^ J-d 

U* *■'■"" H J, .JaJI o' (O^J * 3m"'M U^-^ J 2 ^' CjU^UJI J-^> 

jjJL \j\<( ) HAT - At u^alSVl ^V-JI J <--UJI j«ll 
^U jSUA i5lj _,Vjp oj^ bll ) -^^yJI jj^ l j^> 
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